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Ratio (K.B)
(FSD 2014, MTN 2015, SGD 2015, RWP 2014, 15,
D.G.K 2015)

Ratio is a relation between two quantities of
same kind. It tells what part one quantity of an
other or how much time one quantity of other.
For any two quantities a and b of the same

kind, it is represented as, a:b:%, where

b=0.
For example, if a hockey team wins 4
games and losses 5, then the ratio of the

games won to lost is 4:5 or g

(K.B + U.B)

Inratioa: b, the first term a is called antecedent.
For example: In 2:3, 2 is antecedent.

(K.B + U.B)
In the ratioa:b, the second term b is called

consequent.
For example: In 2:3, 3 is consequent.

(sGD2017)  (K.B + U.B)

The statement of equality of two ratios is
called  proportion. If two ratios
a:bandc:dare equal then, we can write it
as a:bxc:d or a:b=c:d, where
quantities a and d are called extremes, while
b and c are called means proportions.

Note (K.B + U.B)

. Ratio has no unit.

. The order of elements in ratio is
important. i.e. a:b=b:a

. Product of extremes = Product of means

Find the ratio of

0] 200gm to 700gm
(i) 1km to 600m
Solution:

0] Ratio of 200gm to 700gm  (A.B)

(K.B + U.B)

200:700:@2322:7
700 7
Where, 2:7 is the simplest (lowest)
form of the ratio 200:700.
(i) Ratio of 1 km to 600 m (A.B)
Since  1km=1000m

Then 1km:600m =1000m:600m
=1000:600
=10:6
=5:3

(A.B)

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

4:5 are equal.

Solution:
Since the ratios a+3:7+a and 4:5
are equal.
a+3 4
7+a b5
5(a+3)=4(7+a)

5a+15=28+4a

ba—4a=28-15

a=13

Thus, given ratios will be equal if a = 13.
(A.B)

If 2 is added in each number of the

ratio 3:4, we get a new ratio 5:6.

Find the numbers.

Solution:
Ratio of two numbers is 3:4.
Multiply each number of the ratio

with x. Then the numbers be 3x, 4x.
Now according to the given

.. In fraction form

condition
3x+2 5
4x+2 6

6(3x+2) = 5(4x+2) —=18x+12=20x+10
18x—20x=10-12 =—-2x=-2=x=1
Therefore
3X = 3(1) =3
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4X:4(1):4

Thus, the required numbers are 3, 4
Example 4: (Page # 51) (A.B)

Find the ratio 3a+4b:5a+7b

if a:b=5:8
Solution:
. a b5
Givethat a:b=5:80r — ==
b 8
Now 3a+4b:5a+7b= 3a +4b
ba+7b

(Dividing numerator and denominator by b)
3a+4b 3(aj+4(b)
__ b __\b b
S5a+7b S(a}_?(b}
b b b
A

EHETNN
“hom (3

154 15+32

_ 8 __ 28
25 25+56
—+7
8 8

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

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

Find the cost of 15kg of sugar, if 7kg
of sugar costs 560 rupees.
Solution:
Let the cost of 15kg of sugar be x-
rupees.
Then in proportion form
15kg : 7kg :: Rs. x : Rs. 560
15:7 =x:560
Product of extremes = Product of
means
15%x560 = 7x
7x=15x560
_ 15x560

=15(80)=1200
Thus, Cost of 15 kg sugar is Rs.1200.

Q.1 Expressing 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 (+ ble)
=75:125 (+ by5)
=15:25 (+ by5)

=a:b=3:5

i . .3
.. The fractional form of this expression is —

(i) Here (A.B)
a=450cm
b =3m=3x100cm =300 cm
Now,
a:b =450:300 (+by10)
=45:30 (+ by5)
=a:b=3:2 (+ by15)

.. The fractional form of this expression is% :

(iii) ~ Here (A.B)
a=4kg =4x1000gm = 4000gm
b = 2kg.750 gm =[(2x1000) + 750]gm
=2750gm
Now
a:b =4000:2750
=400:275 (+ byl0)
=80:55 (+ by5)
—a:b=16:11 (+ byb)

The fractional form of this expression is %
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(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 sec
= 1650 : 3600
=165:360 (= byl0)
=33:72 (= by5)
=11:24 (= 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:
(i) (A-B)
Now,
Boys: Total students = 35: 60
=7:12 (+5)
(i) Here, (A.B)
Boys: Girls = 35: 25
=75 (+ byb)

Q3 If 3(4x-5y)=2x-T7y, find the
ratios x:y. (A.B)
Given
3(4x—5y)=2x-Ty
Required (LHR 2015)
X:y="? (MTN 2016)
Solution:
Here
3(4x—5y)=2x-Ty
12X—-15y =2x-7y
12X—=2x=15y -7y
10x =8y
8

| < |x < |x

10
4
5
5

=>Xx:y=4
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=12-20
-P=-8
=P=8
Result:
p=8
Q.5 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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5(3x+1)=2(6+4x)
15x+5=12+8x
15x—-8x=12-5
x=7

X=

~N |~

x=1
Result
x=1
Q.6 Two numbers are in the ratio5:8.
If 9 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
- 9Ix=-27
=27
X=—0o
-9
Xx=3
Now
5x =5(3) =15
And
8x=8(3)=24
Result:
.. Required numbers are 15 and 24
Q.7 If 10 is added in each number of the
ratio4:13, we get a new ratiol: 2.
What are the numbers?
(A.B + K.B)

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

4x+10 1

13x+10 2
2(4x +10) = 1(13x + 10)
8x +20=13x+ 10
20 —-10=13x —8x
10 = 5x

10

—=X

5

X=2
=..4x=4(2)=8
=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
X= ——
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: (FSD 2015)

Here

a:b=7:6

or a=
Consider
7 7
3a+5b:7b—-5a :3(ng+5b : 7b—5(gbj

_21b+30b _42b-35b
6 ' 6
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_5b.7
6 6
=51b:7b (x by6)
=3a+5b:7b—-5a=51:7 (+ byb)
Result:
3a+5b:7b—5a=51:7
Q.10 Complete the following:
Q) (A.B + K.B)
Given Data:
24_6
7 X
Required
4x =7
Solution:
Consider,
24_6
7 X
By cross multiplication, we get;
24(x) = 6(7)
24x = 6(7)
2ux_,
6
a4x =7
Result:
4x =7
(i) (A.B + K.B)
Given Data:
52 _1sh
3x y
Required
ay="?
Solution:
Consider,
5a_150
33Xy
By cross multiplication, we get
5a(y)=15b(3x)

5ay = 45bx
45
ay = —bx
Y 5

ay =9bx
Result
ay =9bx

(iii) (SWL 2014)
Given Data:
9pg 18p
2lm  5m
Required
5q9="?
Solution:
Consider,
9pg 18p
2lm  5m
By cross multiplication, we get
9pq(5m)=18p(2Im)
45mpq = 36mpl
45mpq |
36mp
59_,
4
5q =4l
Result:
5q =4l
Q.11 Find x in the following proportions.
Q) (A.B + K.B)
(GRW 2014, SWL 2016, MTN 2017, RWP 2017)
Given Data:
3x—2:4::2x+3:7 Required
X="?
Solution:
3Xx—2:4::2x+3:7
Product of extremes = product of means
7(3x—2)=4(2x+3)
21x—14=8x+12
21x—8x=12+14
13x =26
26
X=—
13
X=2
Result:
X=2
3x-1.3 2x .7
7 5735
Product of extremes = Product of means

(A.B + K.B)

(i)

(A.B + K.B)
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257
5{3) 5\ 7
QZBX—l

B B
2x=3x-1
1=3x-2X
=x=1
x-3. 5 x-1 4
2 x-1~ 3 ‘x+4
(GRW 2014) (A.B + K.B)
Product of extremes = Product of means

&GS

(x_@(;§2]22

By cross multiplication

6(x—3)=5(x+4)

6X—5x=20+18
x=38

(iii)

(iv)  Here (A.B + K.B)

2 P e 2
p*+pg+q°:x:i———:(p-q)
p+q
.. Product of extremes = Product of means

(p?+ pq+q2)(p_q)zzx(ﬂj

p+q
p’-q’ 2
X[sz(p%pqwz)(p—q)
(p+a)

x=(p*+pg+9*)(p-q) g

(p*+pa+a*)(p-a)(p-a)(p+q)

(p-a)(p*+pa+q*)
=(p-a)(p+a)
= X = p2 _q2

(v) Here (BwP2014) (A.B + K.B)
8—x:11-x::16—x:25—x

.. Product of extremes = Product of means
(8—x)(25-x)=(11-x)(16-x)

200 —-8X—25X+ X* =176 —11x—16X + Xx?
200-33x=176—27x

27Xx—-33x=176—-200

—6X=-24
—24
X=—o
—6
=>Xx=4

Variation (K.B)

Change in one quantity due to change in
other quantity(s) is called variation.

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.

.
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 distance of the body
falling from rest in time t.
Then under the given condition

doct?
ie., d =kt*
Since d=16 feet and t=1 sec
Then equation (i) becomes
16 =k (1)°
ie. k=16

putineg. (i) d=16t°
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Which is a relationship between the
distance d and time t.

Example 3: (Page # 54 (K.B + A.B)

Give that A varies directly as the
1782
square of r and A:Tcm , when

r=9cm i r=14cm then find A.
Solution:

Since A varies directly as square of r

aocr?

or A= kr2
1782 2
—=k(9

= —k(9)

1782 _,

7x81

22
or k=7

22
Put k== and ' =14¢M in eq. (i)

A=22(14Y = 22 <1414
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
writtenas: y occ — Oory = — or
X X

yx =k wherek = Qis constant of
proportionality.

For example:

Increase in worker will decrease the days or

Increase the speed will decrease the time.

(KB + A.8)
If y varies inversely as x* and
y=16 when X=5, 5o find x, when
y =100

Solution:

. . . 2
Since y varies inversely as X,
therefore

y‘xiz = yzhz
X X
k=x’y — ()
Put X=%and ¥ =16in (i)
k=(5)"x16
k =400
Now put K=400and y=100in (j)
400=100x> or x? =@:4
100

= X=12

| Exercise3.2 |
Q.1

Given Data:
y varies directly as x

y =8 whenx =2

Required
Q) y in terms of x
(i) y=?whenx=5
(ili))  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: (A.B + K.B)
Putx =5 and k = 4, we get
y=(4)(5)
y=20
(iii)  For value of x: (A.B + K.B)
Put k and y in the equation (i), we get
28 =4x
=>Xx=7
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(1
(i)
(iii)
Q.2

(i)
(i)

Result

y = 4x

y =20 when x=5
X=7 wheny=28

Given Data:
y oc X

y=7whenx=3
Required
y in term of x

(@) Xx=?wheny =35
(b) y =?when x =18

(A.B)
(A.B)

Solution:

(i)

(i)

(i)
Q.3

Here,xocy or
y=kx—(i)
For value of k
Put y=7,x=3
7=k(3)
:>k:Z
3
y in terms of x
y =kx

y oc X

(A.B)

—>y= Zx

y 3
For values of x: (A.B)
Put y = 35 in equation (i), we get

35=Zx
3

35%x3
=X

7
=x=15
For value of y
Put x = 18 in equation (i), we get;
7
y 3 (18)
y=7(6)
y=42
Result
-7y
Y 3
(@) x=15
(b) y=42

(A.B + U.B)

Given Data:
RocT
R=5whenT =8
Required
Equation connecting Rand T.
R=?whenT =64
T=?whenR=20
Solution:
Here, RocT
R=kT
For value of k
Put R=5 and T=8
5=28(k)
S_k
8

The equation connecting R and T is:

R:ZT—>(i)

For value of R
By putting T = 64 in equation (i), we get;
5
R=—(64
- (64)
R=5(8)
R=40
For value of T
By putting R =20in equation (i), we get;
20 = §T
8

20 x §:T
5
=T=32
Result
R:§T
8
R=40whenT =64
T =32whenR =20

Q4 (A.B + U.B)
Given Data:

RocT?2

R=8whenT =3

Required

R=?whenT =6
Solution:
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RocT?
R=KT? — (i)
For value of k
PutR =8,T =3in equation (i), we get

8=k(3)’

For value of R

PutT =6in equation (ii), we get
8

R = —(6)?
9( )

_8
R = (30)

R :8(4)
R=32
Result:
R=32whenT =6
Q5 (A.B)
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

k=
27

V =£R3
27
For value of R

625 = > R®
27

625527 _ s
5

125x27 =R®
3375=R?
Taking cube root on both sides
. YR° = 3/3375
R=15
Result
R =15 when V =625
Q.6 (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=281,u =3 in equation (i), we get

(81)=k(3)’
81=k(27)
81 _Rr
27
k=3

sow=3u®— (ii)
Putu =5in equation (ii), we get
W=3(5)3
w=23(125)
w =375
Result
w=375whenu =5

Q.7 (A.B)
Given Data:

1
yoo =
X

y=7whenx=2
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Required data:
y =7 when x =126

Solution:

Here, y « l
X

Y=k i)
X
For value of k
Put y=7and x=2 inequation (i), we get
7=k
2
=k=7(2)
k=14

~y =22, i)
X

For value of y
Put x =126 in equation (ii), we get

y= %when X =126

Q38 (A.B + U.B)

Given Data:

1
yoc—

X
y=4when x=3
Required data:
x=? wheny =24

Solution:

Here, y o« 1
X

y =X
X

For value of k
Put y=4and x =3in equation (i), we get

1=K
3
=k=12

~y=22 i)
X

For value of x
Put y =24 in equation (ii), we get
24=12
X
12

= X=—
24

X==
2

Result:
X= %when y =24

Q.9 (A.B + U.B)

Given Data:

1
WoC —
Z

w=5whenz=7
Required data:

w="? whenz=%

Solution:

Here, w oc l

Z

w :E—>(i)
Z

For value of k

Putw=5 and z =7 in equation (i), we get
5= X
7

=k=35
.'.W:3—f—>(ii)

For value of w

Put z = % in equation (ii), we get
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Result:

4 175
w=—-whenz=——
5 4

Q.10
Given Data:
1

Ao —
rZ
A=2whenr=3
Required data:
r=?when A=72
Solution:
A oc i

r2

k

r_z

For value of k
k

2

A=

A:
r
Put A=2andr=3

Or k =18

For value of r

k
A:r_—2

Put A=72and k=18

Taking square root

(A.B + U.B)

1
r=+=-
2
Result:
r= i%when A=72

Q.11 (A.B + U.B)

Given Data:

a oC F

a=3whenb=4
Required data:
a=?whenb=8

Solution:

a:b—z
k .
a =F—>(l)

For value of k

Put the value a=3andb =41in eq (i), we get

k

(4)
3(16) =k
=k =48

.'.a=$—>(ii)

For value of a
Putb =8in equation (ii), we get
_ 48

Ty

48
a= —

64

3
a=—

4
Result:

azgwhenb=8

Q.12 (A.B + U.B)

Given data:
1

Voo —
3

V =5whenr =3
Required data:
V=?whenr=6
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r=? whenV =320

Solution:
1
V OCF
k .
V = F —> (l)

For value of k
PutV =5and r =3 in equation (i), we get
_k
Ty
5(27) =k
k=135
135 ..
SV o= r_3 —> (”)
For value of V
Put r =6 in equation (ii), we get

For value of r
Put V =320in equation (ii), we get
320 = %
;
Pz 2

64
Taking cube root on both sides, we get

J5_ [27
\/7_364

3
r==
4

Result

\Y :§Whenr:6
8

r= %Whenv =320

Q.13 (SGD 2014) (A.B + U.B)

Given

moc%andm:ZWhenn:4

Required data:
iym=2 Whenn =26
@iyn=2 when m = 432

Solution

1
Mo
1
m=kx s
kK
m:?—)(l)

For value of k
Put m=2, n=4in equation (i)
k

(4)
2x64=k
k=2x64
k =128

128
m=-—

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

(6)
128

" 216
16
m=—
27

For value of n

k
"
432=28 . - 432
n

n=6

432(n*) =128
n® = 128

432
= 24

216
n® = 32

108
=10

54
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:_8
27
Taking cube root on both sides

n

n==
3

Result:

m:Ewhenn=6
27

n :gwhenm:432

Finding 3rd, 4th, Mean and Continued

Third Proportional

(K.B + U.B)

For three quantities a, b and c are related as,
a:b:b:c, then c is called the third
proportional.

b2

T a

Example 1: (Page # 56) (A.B)
Find a third proportional of X+ Y and
N yz

Solution:
Let c be the third proportional,
Then X+Yy:X*—y*ux’—y?:c

c(x+y)=(x2 —yz)(x2 —y2)

(Xz _yz)(xz _yz)
X+Yy
(X -y*)(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
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

ie. ¢

Cc=

the third proportional, then a, b and c are in
continued proportion.

ie. b’=ac

Example 4: (Page # 57) (A.B)

(GRW 2016, FSD 2015, 17, SGD 2015)
Find p, if 12, p and 3 are in continued
proportion.
Solution:
Since 12, p and 3 are in continued
proportion.
12:p:p:3
~.» Product of extremes = product of means
p-p=(12)(3)
= p® =36
Thus, p=16
Example 3: (Page # 57) (A.B)
Find the mean proportional of 9p°q*

and r®
Solution:
Let m be the mean proportional.

Then 9p°q*:m:m:r®
or  mm=9p°q*(r’)

m2 — 9 p6q4r8
m=+,9p°q*r®

= m=+3p°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.

bc

ie. d=—
a

(K.B)
Find  fourth  proportional  of
a®-b® a+b,and a*+ab+b’

Solution:

Let x be the fourth proportional,
Then

(a®-b%):(a+h)::(a* +ab+b*):x
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- Product of extremes = Product of means
x(a’-b*)=(a+b)(a*+ab+b?)
(a+b) (a2+ab+b2)
3_b3
(a+b) ( 2+ab+b2)
(a2 +ab+Db? )

X:

a+b
Ca- b

Q.1  Find a third proportional to
Q) 6, 12 (A.B)
(SGD 2017, RWP 2017, D.G.K 2016, 17)
Let, the third proportional =
According to the given condition;
6:12::12:a
~.-Product of means = product of extremes
12(12) = 6a
144 = 6a
144 _
6
—>a=24
.. Third proportional is 24
(i) a’,3a’ (A.B)
(MTN 2014, 16, RWP 2017, D.G.K 2014)
Let, third proportional = x
According to the given condition;
a’:3a*::3a’:x
~.-Product of extremes = Product of means
(2°)x= (32°) 327)
a’x=9a’
_ 9’
s
x=9a
.. Third proportional is 9a
(iii) a’-b*a-b (A.B) (LHR 2015,
GRW 2014, 16, SWL 2016, BWP 2015)
Let, third proportional = x
According to the given condition;
a’—b’:a-bra-b:x
- Product of extremes = product of means

(a®-b*)(x)=(a—b)’
(a—b)(a+b)(x):(a—b)2

(a+b)x=a-b

_a-b
a+b

~. Third proportional is a-b
a+b
. 2
(iv)  (x-y) ,(x3—y3) (A.B)

(FSD 2015, GRW 2016)
Let, third proportional =
According to the given condition,

(x—y)2 :(xs—ys)::(xs—ys):a
- Product of extreme = product of mean
(x=y) a=(x-y")(x~¥")
a(x-y)(x-y)
=(x=y)(X*+xy+y*)(x=y)(X* +xy+y?)
a:(x2+xy +y2)2
- Third proportional is (X* +xy + y2)2
V) (x+y) X2 —xy—2y? (A.B)

Let third proportional =
According to given condition

(x+y) i x2—xy—2y*::x*—xy—2y*:a
~.»Product of extremes = Product of means
a(x+y) :(x2 —xy—2y2)(x2 —xy—2y2)

)

) :(x2—2xy+xy—2y2)2

) :[x(x—Zy)+y(x—2y)]2
=[(x—2y)(x+5))°

a(x+ y)2 :(x—2y)2(x+y)2

=(x—2y)2
~. Third proportional = (x— 2y)2
P?-qg° P-q

Vi , A.B
Vi) P’+q® P°-Pq+q° (A-B)
Let, the third proportional =

According to the given condition;

pz—qz.( p-q j{ P-q j.a
3,43 n2_ 2 || p2_ 2 |
p’+q’ \ p’=pa+q®) "\ P*—pg+g

-.» Product of extremes = Product of means
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(5l
a 3 3|7 2 2 2 2
P +q P —Pg+q P —Pg+q
)
2 2 2 2 2 2
P —P9+q P —Pg+q P —q
[ p-q j[ p-q j (p+a)(p-pa+q’)
a=|— 2 || 2 2
p*-pa+q’ A p -pa+a’ )| (p-a)(p+0)
P—q
a=———
p*~pg+q’
- Third proportional is————
) P —pa+q
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=8(15)
5x =120
120
X==—=
5}
X=24
.. Fourth proportional is 24
(i)  4x*,2x3,18x° (A.B)
(SWL 2015, BWP 2016)
Let, the fourth proportional = a
According to the given condition:
4x*:2x%:18x°:a
~.- Product of means = product of extremes
(18x°)(2x°) =(4x*)(a)
36(x°)
4x*
8—4
18 _ a 9x*=a
2
= a=9"
. Fourth proportional is 9x*
(iii)  15a°h°,10a%b°,21a%° (A.B)
(FSD 2017, D.G.K 2015, 17)
Let, the third proportional = x
According to the given condition;
15a°h° :10a’b° :: 21a°h’ : x
-.» Product of extremes = product of means
(152°b°)(x) = (10a%°)(21a%°)

=a

_ 10x21xa’xb®
15a°b°

2x21x b’

X= ———
3
X =2x7xb?
X = 14b?
. Fourth proportional is 14b?
(iv)  x*—11x+24,x-3,5x* —40x® (A.B)

Let, Fourth proportional isa
According to the given condition;

X —11x+24:(x—3):5x" —40x° 1 a
. Product of extremes = Product of means
(x* -11x+24)(a) = (x-3)(5x" —40x°)
(x* —8x—3x+24)a=(x-3)(5x" —40x°)
[x(x—8)—3(x—8)]a:5x3(x—3)(x—8)
(x-3)(x-8)a=5x*(x—3)(x-8)

a=>5x°

. Fourth proportional is5x®
(v) p’+0’,p’-0* p*-pg+q’
Let, Fourth proportional = a
According to given condition:

p’+q°:p’—q*::p°~pg+q’°:a

*.» Product of extremes = Product of means
(p*+0d*)a=(p*-9*)(p* - pg+q’)
(p+a)(p’-pg+q’)a

=(p+q)(p-a)(p*-pa+q’)
a=p-q
.. Fourth proportional =p —q
(Vi) (pz_qz)(pz_l_pq+q2)’p3+q3’p3_q3
(A.B)

Let, the fourth proportional = x
According to the given condition;

(p*=a*)(p*+pa+q°): p*+0° : p°— g : X
- Product of extremes = Product of means
(p*—a*)(p*+pa+a°)(x)=(p*+¢°)(p*-°)
(p+a)(p-a)(p*+ pa+a*)(x)
=(p+a)(p*—pa+a’)(p—a)(p*+pg+q?)
x=p*-pq+q’°
. Fourth proportional is p*— pq+q?
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Q.3  Find a mean proportional between
Q) 20, 45 (A.B)
(LHR 2016, GRW 2014, D.G.K 2016)
Let, the mean proportional = x
According to the given condition;
20:x::x:45
~.- Product of means = Product of extremes
(x)(x)=(20)(45)
x? =900
Taking square root on both sides
Jx? =900
x==x30
.. The mean proportional is + 30
(i)  20x°y*,5x"y (A.B)
Let, mean proportional = a
According to given condition
20x°y*:a::a:5x’y
~.» Product of extremes = Product of means
(20x°y*)(5xy) =aa
100x"°y® = a?
a2 :10X10y6
Taking Sq. root on both sides
Ja? = \100x*%y®
= a=+10x"y’
. Mean proportional = +10x°y*
(iiiy  15p*gv®, 135q°r’ (A.B)
Let, the mean proportional = a
According to the given condition,

15p*gv’®:a:a:1359°r’
-.» Product of means = Product of extremes
a* =(15p“qr®)(135q°r")
a® =2025p*q°r
Taking square root on both sides,
2025p*q°r*
a=+45p°g’r®
. The mean proportional is +45p°q°r®

(iv) x2y2=§;§ (GRW2015) (A.B)
+

Let, the mean proportional = a
According to given condition;

X_
_yraiia: —Y
X+Yy

- Product of means = Product of extremes
2 (y2_\2\| X=Y
a2= (x -y )(_Hyj
X_
a’= (x—y)(x+y)(—y]

X+Yy
a’=(x-vy)
Taking square root on both sides;

Ja? = Jx=y)’
a=x(x-y)
.. The mean proportional is £(x-y)

Q.4  Find the value of the letter involved in
the following continued proportions.
() 5p45 (A.B)
According to given condition
S:pup:4s
~.- Product of means = product of extremes
p?>=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
= Xx=%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)?
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(3p-6)>=324

Taking Sq. root on both sides
3p-6=%18
Either
3p—6=-18 or
3p=6-18 3p=6+18
3p=-12 3p=24
-12 24

3p-6=18

3 =3
p=-—4 p=8
Result:
p=-438

(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 of extremes
(m-3)2=7x28
(m-3)>=196
Taking square root on both sides
m-3=%+14
Either
m-3=-14 or m-3=14
m=-14+3 m=14+3
=m=-11 m=17
Result:
m=-11,17

Theorems on Proportions
(K.B + U.B + A.B)

(LHR 2014, SWL 2016, BWP 2015, 16,
MTN 2015)
/)

< Invertedo Theorem.

Ifa:b=c:dthen b:a=d:c
< Alternendo Theorem.

If a:b=c:dthen a:c=b:d
< Componendo Theorem

If a:b=c:dthen

(i) a+b:b=c+d:d

(i) a:a+b=c:c+d
< Dividendo Theorem

If a:b=c:d then

() a—b:b=c-d:d

(i) a:a—b=c:c-d
< Componendo-Dividendo Theorem
If a:b=c:dthen
() a+b:a-b=c+d:c-d
(i) a—b:a+b=c—-d:c+d

Example 5: (Page # 60) (A.B)

Given:
m:n=p:q
To Prove:
3M+7n:3m-7n=3p+7q:3p—7q
Solution:

m:n=p:q
m_P
n dq

Multiplying both sides by g , We get
3m_3p
m 7q

Then using componendo-dividendo theorem
3m+7h 3p+7q
3m-7n 3 p+7q
Thus, 3m+7n:3m-7n=3p+7q:3p—-7¢
Example 7: (Page # 60) (A.B)

Using theorem of componendo-
dividendo, find the value of

m+3p+m+2p i m:6pq
m-3p m-2p p+qQ
Solution:
Sincem:(Sﬂ
p+q
3p)(2
or m=CR)
p+q
m__29
3p p+q

By componendo-dividendo theorem
m+3p _29+(P+d) 29+p+g
m-3p 29-(p+d) 20-p-q
m+3p  p+3q
m-3p qg-p
Again from eq. (i), we have
m__38p

29 q-p

By componendo-dividendo theorem
m+3p _29+(P+d) _2q9+p+g
m-3p 2q-(p+q) 2q-p-q
m+2p 4p+q
m-2p 2p-q

= (i)

s (i)
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Adding (ii) and (iii)
m+3p+m+2q:p+3q+4p+q
m-3p m-29 q-p 2p-q

__Pp+3q 4p+q

pP-q 2p-q

_—(p+30)(2p-9)+(P-a)(4p+q)
(p—a)(2p-q)

_ —2p*-5pq+39° +4p°-3pg—¢’
(p-a)(2p-q)
_—2p2—8pq+2q2_—2(p2—4pq—q2)
~ (p-9)(2p-a)  (p-a)(2p-q)

(A.B)

Using theorem of componendo-
dividendo, solve the equation

X+3+/x-3 4
JX+3-4x-3 3
Solution:
JX+3+/x-3 4

Given equation is ———=—
a JXx+3-4/x-3 3
By componendo-dividendo theorem
VX+3+4/x-3+4/x+3-x-3 4+3
X+3+/x=3-/x+3++x-3 4-3
2UXx+3 7 X+3
=—=,|—==7
2J0x-3 1 x—3
Squaring both sides
X*3_ 4
X—3
X+3=49(x-3)
X+3=49x-147
X—49x =-147-3
—48x =-150
150 25
X=—=—
48 8

Therefore, Solution Set :{%}

Q.1
Q) Given (A.B)
4a+5b 4c+5d
4a-5b 4c-5d
To prove
a:b=c:d
Proof
Here
4a+5b 4c+5d
4a-5b 4c-5d
By applying componendo-dividedo
property
(4a+5b)+(4a—5b) (4c+5d)+(4c—5d)
(4a+5b)—(4a-5b) (4c+5d)—(4c-5d)
ga_ 8c
10b 10d
(by using cancellation prop)
a_c
b d
—a:b=c:d
Proved
(i)  Given (A.B)
2a+9 2c+9d
2a—-9 2c-9d
To prove
a:b=c:d
Proof
Here

2a+9 2c+9d
2a-9b 2c-9d
By applying componendo-dividendo prop
(2a+9b)+(2a—-9b) (2c+9d)+(2c-9d)
(2a+9b)—(2a—-9b) (2c+9d)-(2c-9d)
4a  4c
180 18d
a_c
b d
—a:b=c:d
Proved
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(i) Given (A.B)

ac’+bd® c®+d°

ac’—bd? ¢*-d°

To prove

a:b=c:d

Proof

Here

ac’+bd® c*+d°

ac’—bd? c*—d?
By applying componendo-dividendo prop
(ac® +bd?)+(ac’~bd®) (c*+d°)+(c’-d°)
(ac®+bd?)—(ac’~bd?) (c*+d°)-(c*-d*)
ac’+bd*+ac’—bd*> c®*+d°+c’—d°
ac’+bd?—ac?+bd? c*+d°-c®+d°

2ac® ¢’
2bd? d°®
ac’ ¢
bd? d?
a_¢
b d
—=a:b=c:d
Hence Proved
(iv)  Given (A.B)

a‘c+b*d _ac®+bd?

a’c—b’d ac*-bd?

To prove

a:b=c:d

Proof

Here

a‘c+b’d ac’+hbd?

a’c—b’d ac*-bd?
By applying componendo-dividendo prop

(a2c+b2d)+(azc—b2d)

(a2c+b2d)—(a2c—b2d)

(ac2+bd2)+(ac2 ~bd?)
(acz+bd2)—(ac2—bd2)

a‘c+b*d+a’c—b’d ac’+bd’+ac®—bhd?

a’c+b?d —a’c+b’d ac?+bd?—ac’® +hd?

2a’c _ 2ac’

2b’d  2bd?
a’c _ac’
b’d  bd?

Multiplying by % on both sides

a‘c bd _ac® bd
b’d ac bd? ac

a_ ¢
b d
=a:b=c:d
Hence Proved
(V) Given (A.B)
Pa+pq:pg—gb=pc+qd: pc—qd
To prove
a:b=c:d
Proof
Here

Pa+pq:pg—gb=pc+qd: pc—qd
pa+qgb pc+qd
pa—qb_ pc—qd
By applying componendo-dividendo prop
(pa+qb)+(pa—-gb _ (pc+qd)+(pc—qd)
(pa+qgb)—(pa—gb) (pc+qd)—(pc—qd)
pa+qgb+pa—-qgb pc+qd+ pc—qd
pa+gb—pa+gb pc+qd— pc+qd

2pa_2pc
2qb 2qd
Pa_ pc
gb qd
I\/Iultiplyby%
a_c
b d
=a:b=c:d

Hence Proved
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(vi)  Given

a+b+c+d a-b+c-d

a+b-c-d a-b-c+d

To prove

a:b=c:d

Proof

Here

a+b+c+d a-b+c-d

a+b-c-d a-b-c+d

By applying componendo-dividendo
(a+b+c+d)+(a+b-c-d)
(a+b+c+d)—(a+b—c—d)
_(a-b+c-d)+(a-b-c+d)
~(a-b+c-d)—(a-b-c+d)
at+b+g+d+a+b—g—d
A+P+c+d—a—-g+c+d

_a-b+g-d+a-b-g+4d

(A.B)

prop

A-P+c-d-g+F+c—d
2a+2b  2a-2b
2c+2d  2c-2d
By applying alternendo property
2a+2b 2c+2d
2a-2b 2c-2d
Again applying componendo-
dividendo prop
(2a+2b)+(2a-2b) (2c+2d)+(2c—-2d)
(2a+2b)-(2a-2b) (2c+2d)-(2c-2d)
2a+2ff+2a-2f 2c+2d +2c-2d
2a+2b-2a+2b 2g+2d-2g+2d
4a 4c
4b  4d
a_ ¢
b d
—a:b=c:d
Hence Proved
(vii)  Given (A.B)
2a+3b+2c+3d 2a-3b+2c-3d
2a+3b-2c-3d 2a—3b-2c+3d
To prove
a:b=c:d
Proof

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

2a+30-2c—-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
~ 2a-3b+2c—3d —2a+3b+2c—3d
4a+9b 4a-9b
4c+9d  4c-9d
By applying alternendo property
4a+9b 4c+9d
4a—9b 4c-9d
Again applying componendo dividendo prop
(4a+9b)+(4a—-9b) (4c+9d)+(4c-9d)
(4a+9b)—(4a-9b) (4c+9d)—(4c—9d)
4a+9b+4a—-9b 4c+9d+4c-9d
4a+9b—4a+9b 4c+9d —4c+9d
8a_8c
18b 18d

Multiply by% on both sides

oo

°
d
—a:b=c:d
Hence Proved
(viii) Given (A.B)
a’+b®> ac+hd
a’-b®> ac-hd
To prove
a:b=c:d

Proof
Here

a’+b* ac+hd
a’—b*> ac-bd
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By applying componendo-dividendo prop
(a*+b?)+(a*~b?) (ac+bd)+(ac—bd)
(a®+b?)—(a*-b?) (ac+bd)-(ac—bd)

a’+b’+a’—b® ac+hd+ac—hd
a’+b?’—a?+b’> ac+bd—ac+bd
2a®>  2ac
2b7  2bd
a’ _ac
b> bd

(Multiply both sides byg)

oo

<
d
=a:b=c:d
Hence Proved
Q.2 Using theorem of compoenendo-
dividendo, find the value of
Q) Given (A.B)
y+1z
Required
X+2y L X 27
X—-2y X-22 -
Solution:
Here

?

_ 4yz
_m
Dividing by 2y
X  4yz
2y 2y(y+z)
X 27

X

2_y_ y+z
By applying componendo dividendo prop
X+2y 22+(y+z)
X—2y 27—(y+1)

_271+y+12
21-Yy-1

X+2y 3z+y
X—2y - z—-y -
Again consider
N 3
y+1z
Dividing by 2z
X  4yz
27 22(y+12)
_ 2y
_m
By applying compoenendo dividendo prop
x+2z  2y+(y+2)
X—27 2y—(y+2)

(i)

2y+Yy+1z
:2y—y—z
3y+z
= =

Adding equation (i) and (ii)
X+2y X+2z 3z+ 3y+z
x—2§+x—222 L—;+_;—Z

> (ii)

3z+y 3y+z
= +
z-y —(z-vy)
_3z+y 3y+1z
S 2oy z-y
_3z+y—(3y+2)
= .y
_3z+y-3y-1
_T
_21-2y
_ﬁ
_2(z-y)
(z-v)
x+2y+x+ZZ:
X—-2y X-22
(i) Given: (A.B)
m:1Onp
n+p
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Required
m+5n+m+5p:
m-5n m-5p
Solution:
Here
m:10np
n+p
Dividing by 5n
m  10np
5_n_(5n)(n+p)
m _ 2p
5_n_n+p
By applying componendo dividendo property
m+5n _ 2p+(n+p)
m-5n  2p—(n+p)
m+5n _ 2p+n+p
m—5n_2p—n—p
m+5n:3p+n_>(i)
m-5n p-n
Again consider
m:1Onp
n+p
Dividing by 5p
‘m _ 10np
5p 5p(n+p)
m 2n
5p n+p
Applying componendo — devidendo prop
m+5p _2n+(n+p)
m-5p 2n—(n+p)
m+5p  2n+n+p
m—5p_2n—n—p
m+5p:3n+p_)(ii)
m-5p n-p
Adding (i) and (ii)
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
= o
_2p—-2n
= -
_2(p-n)
= -
=2
Hence
m+5n+m+5p:2
m-5n m-5p
(ili)  Given (A.B)
a-b
Required
x—6a_x+6b:,>
X+6a Xx-—6b
Solution:
Here
a-b
Dividing by 6a
X 2b
6a a-b

Applying componendo-devindendo prop
X+6a 2b+(a—b)
x—6a 2b—(a-b)
x+6a 2b+a-b
x—6a 2b—a+b
X+6a b+a
x—6a 3b-a
By invertendo theorem
x—6a 3b-a .
=———()
X+6a a-+b
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Again consider
a-b
Dividing by 6b
x  12ab
6b 6b(a—b)
X 2a
6b a-b
Applying componendo-Dividendo prop
x+6b_2a+(a—b)
x—6b 2a—(a-b)
X+6b 2a+a-b
Xx—6b 2a-a+b
X+6b 3a-b .
= — (i)
X—6b a+b
Subtracting (i) and (ii)
Xx—6a x+6b 3b-a 3a-b
x+6a x—6b a+b a+b
_3b-a—(3a-b)
- a+b
_4b-14a
~ a+b
_4(b-2)
~ a+b

Hence

x—6a x+6b _ 4(b-a)

X+6a x-6b a+b
(iv)  Given (A.B)

o 3yz

y—-z

Required

X=3y x+3z

X+3y x-3z
Solution:

Here

= Y2
y—12
Divided by 3y

X __ 3yz
3y 3y(y-z2)
X z

3y y-z
By applying componendo dividendo prop
x+3y z+(y-2)
X—3y z—-(y-z)
I+y-1
CZ-y+1
__ Y
27—y
Applying invertendo prop
x-3y 27—y s (i)
X+ 3y y
Again consider
y—z2
Divided by 3z
X  3yz
3z 3z(y-12)
__ Y
y—2
By applying componendo-dividendo prop
x+3z _y+(y-2)
x—-3z y—(y-2)
_yty-z
Cy-y+z
=22 3)
Sub.equation (i) and (ii)
Xx-3y Xx+3z 2z-y 2y-z
x+3y_x—3z - y R
_ z(2z-y)-y(2y-z)
yz
277 -y1-2y*+yz
= v
272 -2y?
_—yz
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_ 2 2_ 2
X 3y x+3z _ (Z Y)
X+3y x-3z yz
(V) Given (A.B)
6pq
pP-q
To find value of
s—3p+s+3q
s+3p s—3q
Solution:
Here

S =

=2

bpa.
P—q
Divided by 3p
s __ 6pq
3p 3p(p-q)
s __2q
3p p-q
By applying componedo-dividendo prop (ii)
s—3p:2q—(p—q)
s+3p 2q+(p-q)
s-3p _29-p+q
s+3p_2q+p—q
3q-p .
eg 0
Again consider
_6pa.
P-q
Divided by 3q
s __6pg
39 3a(p-q)
__2p
pP—q
By applying componendo-dividendo prop
s+3q _2p+(p-q)
s—3q 2p-(p-q)
_2p+p-q
2p-p+q
_3p-¢q
- — (i)

S =

Adding equation (i) and (ii)
s—3p+s+3q_3q—p+3p—q
s+3p s-—-3q p+q p+q

:3q—p+3p—q
p+q
_2p+2q
p+q
,(P+9)
p+q
s—3p+s+3q:
s+3p s-3q
(vi) (FSD 2016) (A.B)
Solution:
Here

(x-2) -(x-4 _12
(x=2)° +(x-4)" 13
By applying invertendo property
(x=2)" +(x—4)’ 13
(x—=2) —(x—4) 12
By applying componendo-dividendo prop
[(x=2)"+(x=4)" |+| (x=2)" ~(x-4)]
[(x=2)"+ (x=4)" || (x=2)" = (x-4)’ |

13+12

-12
(x- 2)2+M +(x=2)' - (x4] 25
(5-2F +(x-4) - (32 +(x-4) 1

Taking square root on both sides

) -
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X;2:i5
X—4
Either
X22 g or X=2_ g
X—4 X—4
X—2=5(x—4) X—2=-5(x—4)
X—2=5x-20 X—2=-5x+20
X—5x=-20+2 X+5X=20+2
—4x =-18 6x =22
18 11
= — X:—
4 3
9 11
X== N
2 3
.. Solution Set = {1—19}
3 2
(vii) (SGD2015)  (A.B)

Solution:
Vt244xi-2 2
X2 +2-x2-2 1
By applying conponendo-dividendo prop

(\/xz+2+«/x2—2)+(\/x2+2—«/x2—2) 241
(\/xz+2+\/x2—2)—(\/x2+2—\/x2—2) 2-1
VX424 72 42 +2 - 22 3

T2 e —2- T2 -2 1
24X +2
24Ux* -2

=3

X*+2

X2 -2
Squaring on both sides
X +2
X2—2
X2 +2:9(x2 —2)
x> +2=9x*-18
x> —9x*> =-18-2
—8x* =-20
X2 = Y

-8

:>x2:E
2

Taking square root on both sides

X =+ /E
2
. /5
.. Solution Set= {J_r E}

(viii) (A.B)
Solution:
VX2 +8P2 —/x2 — P? 1
JX+8P% +x*—P? 3
By applying Invertendo Property
JX? +8P? ++/x? — P? 3
I +8P7 — X’ —p? 1
By applying componendo-devidendo prop
VX2 +8P% +4/x2 - P2 +(\/x2 +8P? x>~ P? )
VX2 +8P% +4/X° —P? —(\/x2 +8P2 —\x? - Pz)
341
S 3-1
VX2 +8P? +4/x2 —P? ++/X? +8P? —/x? — P?
X2 +8P? +4/x2 —P? —y/X? +8P? +/x2 - P?

_4

2
2 2

2/ X°+8P _5
24x% —P?

Squaring on both sides

2
x* +8P?
[ XZ—PZJ =(2)2

2 12P?
3
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x* = 4P?
Taking square root on both sides
X=12P
Either
x=2P or X=-2P

~.Solution Set={2P,-2P}
(x+5) —(x-3)’ _13
(x+5)3 +(x—3)3 14
Solution:
(x+5) —(x-3)’ _13
(x+5)3 +(x—3)3 14

By applying invertendo property
(x+5)3 +(x—3)3 _1
(x+5)’ —(x-3)° 13

Now by applying componendo- dividendo

property

(ix)

(A.B)

Taking cube root on both sides

X+5Y 3
= _ 327

x+5=3(x-3)
X+5=3x-9
X—3x=-9-5
—2x=-14

~14
X=—0
-2
X=7
.. Solution Set= {7}

(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

1
yocxandyoc —

z
In joint variation,

y oc l,oryzk—x;k;to
z 4

Example 2: (Page # 64)

p varies jointly was g and r? and inversely as
s and t?, p=40, when q=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:

2
Given that poc %

tZ
qr? .
=Kk —— i
=k (i)
Put p=40,q=8r=5s=3 and t=2

2
10— O
3(2)
40x3x 4 _x
8x25
12
"5
Then eq. (i) becomes
_12¢gr?
"5 st?
Now for q=-2,r=4,s=3 and t=-1, we
have

k
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) 12 (-2)(4)° _ 128
5 (31 5
| Exercise35 |
Q.1 Given (K.B + A.B)

(FSD 2015, SWL 2015)

Soc U2and s o =

v
s=7whenu=3,v=2
To find
Value of s=? whenu=6,v=10
Solution:
Here

1
sccu?andsoc =
v

In joint variation
u2
Soc —
v
2

=X L)
\'

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

v
For value of s

Put u=6,v=10and k = % in equation (i)
2
_14 )

9 10
14 36
g=

S

9 10

28
s=—
5

Result
s = %whenuz&v:lo

Q.2 Given (K.B + A.B)

W oc Xy°z

w=5whenx=2,y=3,z=10

To find

w=? whenx=4,y=7,2=3
Solution:

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:%ineq ()

_1 2
w= 2o (@07
49

S>W=—
3

Result

w:4—5 whenx=4,y=7andz=3

Q.3 Given (K.B + A.B)
1
x3 and —
y o y o %
y=16whenx=4,z=2,t=3

To find
y=? whenx=2,z=3,t=4
Solution:

1
Herey oc X3,y oc —
zt
In joint variation:
3
(X: —
Y 7
3

kx .
=>y= Z—2t—>(|)
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For value of k
Put y=16,x=4,z=2,t =3in equation (i)

For value of ‘y’
Put x=2,z=3t=4and k=3 ineq (i)
_ 302"
" er@
_ 3(8)

O

O w

—

=y=

wro

Result
y=§whenx:2,z:3andt:4

Q.4 Given (K.B + A.B)

uo x?and u oci3
yz
u=2whenx=8,y=7,2=2
To find
u=? whenx=6,y=3,z=2
Solution:
Here

1
uocx?anduoc —
yz
In joint variation:
2

For value of k
Put u=2,x=8,y=7,z=2 inequation (i)

For value of u

Putk:E,x:6,y:3andz:2

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

Q5 Given (K.B + A.B)

1
Ve xy*and Voo =
z

v=27whenx=7,y=6,z=7

To find

v=?whenx=6,y=2,z=3
Solution:

Here

V oc xy® and VOCZ%

In joint variation

Uoc—
yz xy®
kx> . Ve
Or u=——(i)
yz
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kxy®

Z2

V=" (i)

For value of k
Putv=27,x=7,y=6andz=7

3
V:7X_y2
8z
For value of v

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

(6)(2)°
32
6x8
9

V=

V==X

0|~ 00|~

14
V=—

3
Result

v=% when x=6,y=2,2=3
Q.6 Given (D.G.kK2015) (K.B + A.B)

Woc—3
u
w=5whenu=3
To find
w="? whenu=6
Solution:
Here
1
Woc —

u3

w== ()
u

For value of k

Putw=5,u =3in equation (i)

5x27=k
135=k
135
W=—3
u
For value of w
Put k =135andu =6 in equation (i)
135
(6)
_135
216
_H
72
_15
24

Result

w:g whenu =6

(K.B + A.B)

Ifa:b::c:d isaproportion, then
Let 2=°—k
b d
a c

Or =k, =k
b d

a=Dbk,c=dk
These equations are used to evaluate certain
expression more easily.
Using these equations is called

K-Method.
Example 3: (Page # 66) (K.B + A.B)
Fa_Co E, then show that
b d f

a’+c’+e®  ace
b®+d®+ f® bdf
Solution:
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_L_f
d f
a

:k,E:k and E:k
b d f

Let

T |o

Then

i.e., a=bk, c=dk and e=fk
To prove:
a’+c®+e®  ace
b*+d®+ f°  hdf
Proof:

a’+c+¢é’

b®+d3+ f3

(bk )’ +(dk)’ +( fk)’
b®+d3+ f3

b +d%KC+ K

b +di4 £l

J(bP+d3+ 18 .
=K (b3+d3+f3j_k
ace bk +dk+ fk
bdf ~ bdf
BCLL

bdf
L.H.S=R.H.S
a’+c’+e®  ace
b*+d®+ f°  bdf

Hence proved
IIIIlllldﬁiiiﬁiiilillllllll
Q.1 (K.B + A.B)

(FSD 2015, SGD 2015)

Now L.H.S=

Also R.H.S=

ie.,

Given a:b=c:d

To prove
Q) 4a-90 4c-9d
4a+9b 4c+9d
.. 6a—-5b 6c-5d
(ii) =

6a+5b 6c+5d

a |a®+c?

iii —=4/—

(i) b b? +d?

(iv) a’+b°:b°+d°=a’c’:b%*®

(v) p(a+b)+ab:p(c+d)+qd=a:c

3 3
C
=c’+d?:
c+d
a ,a+tb ¢  c+d

a-b b c¢c-d d

(vi) a?+b?:-2

(vii)
Proof:
Let a:b=c:d =k

=k

a ¢

=>—=—

b d
-2k, Sk
b d
a=Dbk, c=dk
4a-9 4c-9d
4a+9b 4c+9d
4a-9b

4a+9b

Putting the values of a

_ 4bk—9b

4bk +9b

_ b(4k-9)

b(4k +9)

k-9
= i
ko 0

R.H.g = 2c—9d
4c+9d

Putting the value of ‘C’
_ 4dk—9d
4dk +9d
d(4k —9)
d(4k+9)
=9, (ii)
4k +9
From equation (i) and (ii)
LHS=R.H.S
4a-90 4c-9d
4a+9b 4c+9d
Hence Proved
6a—-5b 6¢-5d
6a+5b 6¢+5d
6a—5b
6a-+5b
Putting the value of ‘a’

() (A.B)

LHS=

(i) (A.B)

LHS=
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b(6k—5) _ 6k-5

— (i)

Putting the value of ‘¢’
_ 6dk -5d
~ 6dk +5d

d (6k—5)

From equation (i) and (ii)
R.HS=R.H.S

6a—-5b 6¢c-5d
6a+5b 6c+5d

Hence Proved

a a’+c?
W) =\ ra?

LHS=2
b

Putting the value of a
- bk
b
LH.S =k —(i)
a’+c’
b? +d?
Putting the values
(bk)” +(dk)*
b? +d?
_ b?k? +d?k?
b? +d?
_ [k*(b*+d?)
b? +d?
RHS =k.......... (i)

From Equation (i) and (ii)
LHS=R.H.S

RHS=

J

(A.B)

a_[a*+c’
b \b?+d?
Hence Proved
(iv) a’+b°:b°+d°=a’c’:b’d® (A.B)
L.HS=a’+c®:b®+d°
Putting the value of ‘a’ and ‘¢’
= (bk )" +(dk )’ :b® +d°
=b°k® +d°k® :b°® +d°
=k®(b®+d®):1(b° +d°)
= k® > (i)
R.H.S =a’c®:b%d®
Putting the values of aand ¢
= (bk)’ (dk)’:b%d?
=b’k*d*k®:b%d?®
=b%d°k®:b%d?®
= k® > (ii)
From equation (i) and (ii)
LHS=RH.S
a’+b%:b°+d°® =a’%’:b%d’
Hence Proved
(V) p(a+b)+ab:p(c+d)+qd=a:c
(A.B)
L.H.S =p(a+b)+qgb: p(c+d)+qd
Putting the value of aand c
= p(bk+b)+qb: p(dk+d)+qd
=pb(k+1)+qgb: pd(k+1)+qd

=b[ p(k+1)+q]:d(p(k+1)+q]
=b:d — (i)

RHS=a:c
Putting the value of aand c
=bk : dk
=b:d —(ii)
From equation (i) and (ii)
LHS=R.H.S
p(a+b)+ab:p(c+d)+qd=a:c
Hence Proved

3 3
(i) al+b’:—2 _—¢?4+d?:-> (A.B)
a+b c+d
3
LH.S=a?+b?: -2
a+b
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Putting the values

= (bk)2 +Db? :M

L.H.S —w

RH.S=c’+d?:

c+d
Putting the values

3
= (dk)2 +d? —(dk)
dk +d

d’k®

From Equation (i) and (ii)
LHS=R.H.S

3 3

C

a
a’+b?: =c?+d?:

a+b c+d

Hence Proved
a ,a+b ¢  c+d
a-b" b c¢-d d
L,H_szi;a_J“b

a-b b

(vii)

(A.B)

Putting the value of ‘a’
bk  bk+b

“bk—b b
bk b(k+1)

Cc-d’ d
Putting the value of ‘C’
dk dk+d

T dk-d d
d  d(k+1)

d(k-1)" d

k ..
= —:k+1-(ii
1 (i)

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

Q.2 If
% :%: %(a, b,c,d,e,f =0)then
show that

W 2= a’+c’+e’
b \b*+d®+f?

1
ac+ce+ea _[ace 2
f

(A.B)

(i) =
bd +df + fo | bd
Giy 2, ce.ea_a c &
bd df fo b? d? f°
Proof:LetE:E:E:k
b d f
2k Sk Sk
b 'd f

= a=Dbk,c=dk,e= fk

W 2= a’+c’+e’
b \b*+d*+f?

LHs=2
b

(A.B)
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Putting the value of ‘@’

Putting the values of a, c and e

_ \/(bk)2+(dk)2+(fk)2

b?+d?+ f°
_ b?%k?+d%k?* + f %k?
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)

bd +df + fo | bdf
(FSD 2016, MTN 2015)
aCc+Cce+ea

bd +df + fb
Putting the values

_(bk)(dk )+ (dk ) ( fk)+( fk)(bk)
- bd +df + fb
L H.g = Dk +dfk® + fok?
bd + df + fb
_ k?(bd +df + fb)
~ (bd +df + fb)

1
ac+ce+ea _[ace}2

LHS=

Putting the values

_ _(bk)(dk)(fk)}%
T bdf

_[bafk® T2

| bdf }

— (k?’)%

R.H.S=k? ..... (ii)
From Eq. (i) and (ii)
LHS=RH.S

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

ac ce ea a’ c® e

i —+—+—=—+—+— (A.B

(i) bd df fo b® d° f2( )
L.H.S=£+E+E
bd df fb

bk.dk dk.fk fk.bk
= + -
bd df fb

bdk? dfk?  fok?
= + +

bd df fb
= k% +k? +k?

= 3k — (i)

a? ¢ ¢°

R.H.S:F‘l‘F'FF
Putting the value of a, c and e
2 2 2

(bk) +(dk) +(fk)

b? d? f2

b%k? d%k?® f%k?
= b2 + d2 + f2
= k*+k? +k?
=3k> —— (i)

From equation (i) and (ii)
LHS=R.H.S

ac ce ea a* c¢? ¢?
—+—+—:—2+—2+—2
bd df fb b d f
Hence Proved
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Example 2 (Page # 68) (A.B + U.B)

The current in a wire varies directly as the
electromotive force E and inversely as the
resistance R. If 1=32 amperes, when E=128
volts and R=8 ohms. Find I, when E=150
volts and R=18 ohms.

Solution:

.. . E
In joint variation, we have | « R’

=" =)

For 1 =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 P

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.

32=

units. (A.B + K.B)
Given

A oc I?

A = 27 square unit when | = 3 units
To find

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

Here

A o I?

A=kIZ —(i)
PutA=27,1=3

27 = k(3)?
27 =9k
3=k
k=3
For value of A
Put k =3, 1 =4 in equation (i)
A = 3(4)?
A =148
For value of |
Put k = 3, A =12 square unit in
equation (i)
12 =317
4=?
or [I’=4
Taking square root on b/s
12=+2
=l = 2 (Length is always positive)
Result:
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 oc r?
S=16xwhenr=2
To Find
r="?whens=36xn
Solution:
Here Socr?
S=krZ —(i)
For value of k
Put S =16x, r =2 inequation (i)
167 = k(2)?
167 = 4k
4=k
Or k=4n
S=n7r?
For value of r
Put k = 4m, S = 36m in equation (i)
36m = 4nr?
9=r2
Taking square root on both sides
r=+3
= r =3(Length is positive)
Result:
r =3 when S =36n
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Q.3 In Hook’s law the force F applied
to stretch a spring varies directly
as the amount of elongation S and
F =32lb when S=1.6 in. Find (i) S
when F =50Ib (ii)) F when S=0.8in

(K.B +A.B)
Given
FoS
F=32IbwhenS=1.6 m.
To find

S=?when F=501b
F=?2whenS=0.8in

Solution:
Here F oS
F=kS — (i)

For value of k

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

20=Kk Or k=20

F =20S

For value of S

Putk =20 and F =50

50 = 20S

S g

2
Or S= §
2
For value of F

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

F=16

Result:

S:ginwhenF:SOlb

Q4 F =16 Ib when S = 0.8 inThe
intensity | of light from a given
source varies inversely as the
square of the distance 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

loc =
d2
I = 20 candle power when d = 12ft

To find
=? when d = 8ft
Solution:
Here

| oc

'
1 =— - (i)

For value of k
Put I =20 and d = 12 in equation (i)

20 = K >
(22)
20 x 144 =k
Or 2880 =k
2880
| = e
For value of |
Put k =2880 and d =8 in equation (i)
| = 2880

(8)
| 2880
64
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/sqg. in, how deep
must the fluid be to exert a
pressure of 9 Ib/sg. in?

(K.B +A.B)

Given

Pod

P =2.25 Ib/sq when d = 5ft

To Find

d=?when P =9 Ib/sq
Solution:

Here

Pod

P=kd —(i)

For value of k

PutP=2.25andd=5

2.25 = Kk(5)
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Or

Q.6

Or k=0.45
P =0.45d
For value of d
Putk=0.45and P =9
9=045d
9 _
0.45
20=d
d=20

Result

d = 20ft when P = 9 Ib/sq.

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)

Given

¢ oc nd

c = Rs. 286000 when n=800

workers, d =13 days

To find

¢ = ? when n = 600 workers, d = 18

days

Solution:

Here
cocnd

c=knd — (i)
For value of k

Put ¢ = 286000, n = 800 and d = 13 in eq (i)

286000 = k(800)(13)
286000 _

800x13

:>§:k
2

c=—nd

For value of ¢
55

Putk = > n =600 and 18 in equation (i)

c= 5—25><600><18

¢ =297000

Result:

¢ = Rs.29700 when n = 600
workers and d =18 days

Q.7

The supporting load ¢ of a pillar
varies as the fourth power of its
diameter d and inversely as the
square of its length I. A pillar of
diameter 6 inch and of height 30
feet will support a load of 63 tons.
How high a 4 inch pillar must be
to support a load of 28 tons?

(K.B +A.B)
Given

¢ oc d* and COcIi2

¢ = 63 tons when d = 6 inches and | = 30 feet

To Find
| =? when d = 4 inches ¢ = 28 tons

Solution:

Or

Here
4 1
cocd anchcI—2

In joint variation:
d4

4
:>C:kl—2
For value of k
Putc =63, d=6and | = 30 in
equation (i)

63= k (6)'
(30)°

63 = (129
900

63900 _

1296
175 )
4
175
4
175d*
C= >
de
For value of |
175

Kk

Putk = 7 d =4, ¢ =28 in equation (i)
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4
28 = @ﬂ
4 |7
28 x 41> = 175 x 256
12 = 400
Taking positive square root on both sides
=1=20
Result
| = 20 feet when d = 4 inches and ¢ =28tons
Q.8  Thetime 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 W—d
T= —k"F‘)’d—>(i)

For value of k
PutT =25,P=4,w=500,d =40 in
equation (i)
25 = k 500 x 40
40
25

Or =—

wd

T=—"
200P
For value of P

Put k :i, w = 800, d = 120
200

andT =40 in equation (i)

4o L 800x120
200 P

40P =4 x 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 Kkinetic 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 o« mv?
K.E = 4320 ft/lb when m =45 Ib and
v = 24 ft/sec
To find
K.E = ? when m = 3000 Ib, v = 44
ft/sec

Solution:

Here
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2
K.E cc mv Put k = %,m:3000,v=44 in
K.E = kmv? —— (i)
equation (i)
For value of k
1
Put K.E = 4320, m = 45 and v = 24 KE= 5><3000><(44)2
— 2
4320 = k(45)(24) K_E = 968000
4320 =k Result:
45%x576
. K.E = 968000 ft/Ib when m = 3000

k:E Ib and v =44 ft/sec
K.E = 1mv2

6
For value of K.E
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Miscellaneous Exercise 3

Q.1  Multiple Choice Questions
Four possible answers are given for the following question. Tick (v') the correct

answer.
(1) Inaratioa:b:aiscalled; (SWL 2014, MTN 2015, D.G.K 2014, 15) (K.B +A.B)
(a) Relation (b) Antecedent
(c) Consequent (d) None of these
(2) Inaratiox:y,yis called; (LHR 2014, GRW 2014, RWP 2015) (K.B +A.B)
(a) Relation (b) Antecedent
(c) Consequent (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
ey 7 (b) 3
3
(c) — (d) 12
4
(8)  Ifuccv?, then (LHR 2014, MTN 2015, D.G.K 2014) (K.B +U.B)
(@) u=Vv? (b) u=kv?
(©) uv? =k (d) uv® =1
9 Ify’o« % , then (FSD 2015, SWL 2014, D.G.K 2015) (K.B +A.B)
@ ¥ = (b) y* ==
X X
(€ y*=x (d) y* =k<
(20) If%=%= k, then (LHR 2014, D.G.K 2015) (K.B +U.B)
(@) u=wk? (b) u =vk?
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(©) u=wk (d) u=vk
11. The third proportional of x>and y? is; (K.B +A.B)
(GRW 2014, MTN 2015, D.G.K 2015)
2
@) % (b) x*y?
y* y*
(©) Z (d) o
12. The fourth proportionalwof x:y::v:wis; (FSD 2014, 15, RWP 2014)
X Vv
(a) -2 (b) 2
v X
X
(©) xyv (d) —
vy
13. Ifa:b=x:y, then alternando property is; (SGD 2014) (K.B
+U.B)
a b a X
(8) —== (b) ===
Xy by
a+b x+ a-b x-—
(2222 @ ===
X y X y
14. Ifa:b=x:y, then invertendo property is; (K.B +U.B)
a b a X
(8) —== (b) ——=——
Xy a-b x-y
a+b x+ b
© = xy 2=
y a X
15. If% = % then componendo property is; (K.B
+U.B)
(FSD 2014, SGD 2014, RWP 2015)
a C a C
a) —=—— b) —=——
@) a+b c+d (b) a-b c-d
ad a-b c-d
c) — d —=——
(©) ” (d) . r

D |T (O |T

LTl
Q| | T|O

(]

www.OnlineMathAcademe.com 126



Unit-3 Variations Bashir Ahmad Mubashar M.Phil, M.Ed

www.OnlineMathAcademe.com 127



Unit-3 Variations

Bashir Ahmad Mubashar M.Phil, M.Ed

16. Write short answers of the following
guestions.
Q) Define ratio and give one example.

Ans. See definition Page # 87. (K.B)

(i) Define proportion. (K.B)
Ans. See definition Page # 87.
(iii)  Define direct variation. (K.B)
Ans. See definition Page # 92.
(iv)  Define inverse variation. (K.B)

Ans. See definition Page # 93.
(V) State theorem of componendo-dividend.
(K.B)
Ans. See theorem on proportion Pg # 103.
(vi)  Given. (A.B)
6:x::3:5
Required
Value of x=7?
Solution:
Here
6:x::3:5
Product of extremes = product of means
6x5=3xX
30 _
3
=x=10
(vii) Given (A.B)
X oc y2
X=27wheny=4
To find
y=?whenx=3
Solution:
Here
X oC y2
x=ky? — (i)
For value of k
Putx=27andy=14
27 = k(4)?
27

-
k_27

Or =—
16

For value of y

Putk:2—7andx:3
16

16y

48

Y

16 ,

5~
. _16

y 9

Taking square root

3=

-3
(viii) Given (A.B)
Uoc —

u=8v=3

To find

v=?whenu=12
Solution:

Here

Uoc —
v

u =5—>(i)
v
For value of k
Put u=8and v = 3 in equation (i)

g= K
3
=k=24
24
Uu=—
Y

For value of v

Put k =24 and u = 12 in equation (i)

=2
\Y;

v=2

Result

v=2 whenu=12

(ix)  Let fourth proportional =x  (A.B)

(LHR 2014, GRW 2017, BWP 2016)

According to given condition

8:7:6:X

- Product of extremes = Product of means
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8x=7x6
42
X =
8
21
X=—
4
Result:

Fourth proportional = x = %1

(x) Let mean proportional =x  (A.B)
(GRW 2015, 17 FSD 2016, MTN 2015, 17,
BWP 2015)
According to given condition
16:x::x:49
~.-Product of means = product of extremes
x? =16x 49
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

28
4
=D X= =
7
Result:

X

Third proportional = ;
(xii)  Given (A.B)

X2
yoc—
z
y=28 when x=7,2=2
Required
Value of y =?

Solution:
2

Given thatyocx—
z
2
y=kZ (i)
z

For value of k
Put y=28,x=7,z=2in equation (i)

28:k(7—)

28x2 =49k

@zk or k:§
7

For value of y
Put k = g in equation (i)

_8x _8&¢
77 Tz
(xiii) Given data: (A.B)
Z oc Xy
z=36whenx=2,y=3
Required
z7="
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 =k

6=k

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

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

Here woc iz

v
1 .

w =k x " — (i)

For value of k

Put w=2,v=3in equation (i)

1
(3)°

2x9=k

18=k

For value of w

Put k =18 in equation (i)

2=kx
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W:18><i2 ’ W= g
Vv Vv
17.Fill in the blanks
X+ Y)(x* +xy+y?
a. The simplest form of the ratio( y)ig ; yry ) is (K.B)
b. Inaratiox:y;xis called . (K.B)
c. Inaratioa:b;bis called . (K.B)
d. Inaproportiona:b::x:y;aandy are called (K.B)
e. Inaproportionp:qg::m:n;qandmare called (K.B)
f. Inproportion7:4::p:8,p= (A.B)
g. If6:m::9:12,thenm= (A.B)
h. Ifxandy varies directly, then x = (A.B)
i. Ifvvaries directly asu®, thenu®= (A.B)
j. Ifwvaries inversely as p*, thenk = (A.B)
k. A third proportional of 12 and 4, is . (A.B)
I.  The fourth proportional of 15,6,5is . (A.B)
m. The mean proportional of 4m’n*and p°is . (A.B)
n. The continued proportion of4,m and 9 is . (A.B)
ANSWER KEY)|
M (0
X—Yy k
(i)  Antecedent (X) p’w
(iii)  Consequent .
xi)
(iv)  Extremes
09
(V) Means (i)
Vi) p=14 (xiii) K =+2mn?*p®
(i) m=8 (xiv) m=46
(viii)  ky
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SELF TEST

Time: 40 min

Marks: 25

Q.1  Four possible answers (A), (B), (C) & (D) to each question are given, mark the
correct answer. (7x1=7)
1 The third proportional of x* and y? is:
™% ®) X'y’
(©€) z—: (D) z—j
2 If 16, a and 4 are in continued proportion, then a is equal to:
(A) +4/20 (B) 8
(C) +64 (D) ++/12
3 Find x in proportion 4:x::5:15
75 4
(A) i (B) 3
© 3 (D) 12
4
4 Inaratio x:y,“y” called
(A) Relation (B) Antecedent
(C) Consequent (D) None
5 IfE=1=k,then
vV oo
(A) u=ak’ (B) u=vk®
(C) u=owk (D) u=vk
6 If a:b=x:y, then invertendo property is:
B2 =1 ® 5
22 o) 2-Y
cC y a X
7 As ‘X’ and ‘y’ varies inversely and X =2 and k =6 then ‘y’ is:
(A)3 (B) 12
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Q.2

(i)

(i)

(iii)
(iv)
V)

Q3

(@)

(b)

(C) 372 (D) 8
Give Short Answers to following Questions. (5x2=10)

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

a’+c?
b?+d?

If a:b=c:d,(a,b,c,d #0), then show that %:

If y varies inversely as x* andy =16, when x=5, so find x, when y =100.
Find a, if the 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)

X+3++/Xx-3 _4

Solve the following by using componendo-dividendo property. a3 3
X+3—+/X—

If

= %(a,b,c, d,e, f #0), then show that

C
d bd +df + fb | bdf

2/3
a ac+ce+ea | ace
b

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

of students.
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