Formulae

1. When two or more ratios are multiplied together, they are said to be compounded.

ac
Thus if | and are any two ratios, then ; ;
is their cumpoundéd ratio.

-, Compounded ratio of a:band ¢ : d is

ac : bd.

2. A ratio compounded with itself is called duplicate ratio of the given ratio.
=, duplicate ratio of a: bis a2 : b2

Similarly, triplicate ratio of a: bis a* : b
Sub-duplicate ratio of a : b is Va:\b.

. . 3 3
Sub-triplicate ratio of a : b is Ja: b.
3. The reciprocal ratioa : bis b : a.
4. Proportion: An equality of two ratios is called a proportion.
Four (non-zero) quantities a, b, ¢, d are said to

be in proportionifa:b=c:die., ’fi; d

We writeitasa:b::c:d.
5. The quantities a, b, c and d are called the terms of the proportion; a, b, c and d are the

first, second, third and fourth terms respectively. First and fourth terms are called
extremes (or extreme terms). Second and third terms are called means (or middle

terms).
If' the quantities a, b, ¢ and d are in proportion
c
then =y ad = bc.

= product of extreme terms = product of middle terms.
Thus, if the four quantities are in proportion then the product of extreme terms = product
of middle terms. This is called cross product rule.
6. Fourth proportional: If a, b, c and d are in proportion then d is called the fourth
proportional.
i W E & &
if rm—me=—=o=
b ¢ gye f
7. In particular, three (non-zero) quantities of the same kind, a, b and c are said to be in
continued proportion iff the ratio of a to b is equal to the ratio of b to c.



a_b
=

For example :

ie., if

2, 4 and 8 are in continued proportion,
2 4

since i~
8. First proportional: If a, b are c are in continued proportion, then a is called the first
proportional.

Third proportional: If a, b and c are in continued proportion, then c is called the third
proportional.

Mean proportional: If a, b and c are in continued proportion, then b is called the mean
proportional of a and c.

Thus, if b is the mean proportional of a and ¢, then

a b

== = b =ac=b="ac.

Hence, the mean proportion between two numbers is the positive square root of their
product.

Properties of Ratio & Proportion:

a ¢
If El e =%
b d
i —'om == rtend
(i) ol By Invertendo
a b
(ii) et By Alternendo
a+tb c+d
(iii) ST B By Componendo
a-b c-d .
(iv) B =gy By Dividendo
atb c+d
™ T ed
By Componendo and Dividendo
: .-
(vi) T By Convertendo
a ¢ € ,
(vii) lis = = J? then each ratio.
gtbte
T b+d+f

sum of antecedents
sum of consequents

Determine the Following



Question 1. Which is greater 4 : 5 or 19 : 25.
Solution:Leta=4,b=5c=19andd =25
then ad = 4x25=100

be = 5%x19=95

i

a [
Here 100 > 95:}:1:3‘::-!:[‘505}&
= 4:5is greater.
Hence, %is greater.
Question 2. Arrange 5:6,8:9,13: 18and 7
Solution : The given ratios are’5:6,8:9,13: 18

and 7 : 12.
Now LCM, of6,9 18and 12=36 .. _

5 5x6 30
Ll 6~ 6x6 36
8 _8x4 32
9~ 9x4 36
13 13x2 26
18 ~ 18x2 36
7 7x3 21
ko 12 © 12x3" 36
21 26 30 32
Hee 3¢ < 33 3%
7 13 5 8
Hence ﬁ = E{Efzg

i.e., Ascending order
7:12 < 13:18<5:6<8:9. Ans,

Question 3. Find:
(i) The sub-triplicate ratio of the sub-duplicate
_ratio of 729x18: 641, . |
(i) The sub-duplicate ratio of the sub-triplicate
Tatio of 4096x® : 729y12,
Solution : (i) The sub-duplicate ratio of
729x18: 64y
= V729518 : V6dyp = 2729 : 8y°

-, The sub-triplicate ratio of 27x” : 8y

= '-.13 27x? : 3\'83;3
=329 :2y. Ans.

(ii) The sub-triplicate ratio of 4096x° : 729y"2
= V409635 : V72972 = 1632 : 9y
+. The sub-duplicate ratio of 1632 : 9y*

= V1622 : Vot

= dx: 3% Ans.

: 12 in ascending order of magnitude.



Question 4. If 3x -2y -7z =0and 2x + 3y -5z=0findx : y : z.
Solution : Here, 3x-2y-7z = 0
2x+3y-5z = 0
Using method of cross multiplication
X _ ¥
-2)(-5)-3(7) N @)-B)5)

F A
T (3)(3)-2)(2)

x % X

= 10421 - 214+15 9+4
x Yy _z

2 31 " 1°13

= x:y:z=31:1:13. k

Question 5. Two numbers are in the ratio of 3 : 5. If 8 is added to each number, the ratio
becomes 2 : 3. Find the numbers.
Solution : Let the numbers be 3x and 5x

3x+8:5x+8 = 2:3

3x+8 2
5¢+8 3
=5 2(5x+8) = 3(3x+8)
e 10x+16 = 9x+ 24
= 10x—9x = 24-16
= x =8
~. The numbers are 24 and 40.

Question 6. If x : y = 2 : 3, find the value of (3x + 2y) : (2x + 5y).
Solution : We have

e

Now 245y = [h }
Y

(Both numerator and denominator are divided by
y)

2
3)(5-!-2'-%"
- 2 19
2x5+5 3
4x%3
= 19 =12:19. -AIL'B.

Question 7. Divide Rs. 720 between Sunil, Sbhil and Akhil. So that Sunil gets 4/5 of Sohil’s
and Akhil’s share together and Sohil gets 2/3 of Akhil’s share.



Solution : Let Akhil’s share be ¥ x then

2
Sohil’s share = l'g.x
42
and Sunil’s share = ¥ 3 §x+x]
4
=3 3 X.
According to the question.
4 2
3% +aXtx = 720
= 9x = 7203
=5 o E‘_E_%x_ﬂ=2m
». Their respective shares are T 320, ¥ 160 and
T 240. Ans.

Question 8. The ratio between two numbers is 3 : 4. If their L.C.M., is 180. Find the numbers.
Solution : Let the required nugpbers be 3x and
4x

The L.CM., of 3x and 4x =12 x
then 12x = 180 =x=15  ~
Hence, the required numbers are
3x = 3x15=45
4y = 4x15=060. Ans.
Question 9. If (x - 9) : (3x + 6) is the duplicate
ratio of 4 : 9, find the value of x.
Solution : As given (x —9) : (3x + 6) is duplicate

ratioof 4 : 9.
. -9 4 "
Rl 3x+6  \9
-9 16
3x+6 81
= 81(x-9) = 16(3x+6)
8lx-729 = 48x +96
Blx-48x = 96+ 729
33x = 825
825
X m £=25
Thus required value of x is 25. Ans.

Question 10. Find the compound ratio of the following:
(DIfA:B=4:5B:C=6:7andC:D =14:15. Find A: D.



(i)IfFP:Q=6:7,Q:R=8:9findP:Q:R.
(iii) (a +b): (a=b), a*+ b*
: (a+ bR and (@ - b2 : (a% - b%).
Solution : (i) Given A:B=4:5B:C=6:7
andC:D =1_4:15

A _ 4B 6C 14
o B-5C 7'D 15
Multiply all %xg g—%xgxl—l:;

A _16

D~ 25
D =16:25 Ans.
(ii)) P:Q=6:7andQ:R=8:5

P 6 8Q 8 7

Q"= 7%8'R-9%7

P _48 Q 56

Q= 5'R"63

P:Q:R = 48:56:63 Ans.

(m) The compound ratios
(a +b) (a2+b2} (@ - b2
=@-b “lar bR @ -b9)
(a+b) (a®+b?) (a2 =b?) (@ =b?)
~{a-b)(a+b)(a+b)(a®-b2)(a® + b?)
(a-b)(a+h)
T Ans.

Question 11. Find:

(i) The duplicate ratioof 7 : 9

(i) The triplicate ratioof 3 : 7

(iii) The sub-duplicate ratio of 256 : 625
(iv) The sub-triplicate ratio of 216 : 343
(v) The reciprocal ratio of 8 : 15.
Solution : (i) The duplicate ratio of 7: 9 =72 : 9

=49:81, Ans
(ii) The triplicate ratioof 3:7 = 3.7
=27 : 343. Ans.
(iii) The sub-duplicate ratio of 256 : 625
= \256: V625
= 16:25. Ans.

(iv) The sub-triplicate ratio of 216 : 343

- J316: V383
= 6:7. Ans.
(v) The reciprocal are in the ratio of
8:15 = 15:8. k Ans,



2
Question 12. If i{*‘;‘; = L—? then find the value
of :
i) iy
w@ 2E¥.
11 _-‘3_5,3
oo iy 17
Solution : (i) R
Applying componendo and dividend rule,
2+yt+xt-y 17+8
e+ -x2+yt 17-8
2 B
22 9
x2 25
v o9
x _ 3
y 3
iy = 513 Ans.
; x5
(ii) 2 ™5
Taking cube on both sides,
© _125
v 27

Applying componendo and dividendo rule,
' B+ 125+27

By T 125-27
ey 152
Goyp T o Ans

Question 13. (i) What number must be added to each of the numbers 6, 15, 20 and 43 to
make them proportional ?

(ii) What least number must be added to each of the numbers 5, 11, 19 and 37, so that they
are in proportion ?



Solution : (i) Let no. be ‘2’

L]

6+x 20 + x
15+x  43+x
= (6+x)(43+x) = (20+x)(15%x)
= 258 + 49x + x* = 300 + 35x + 2
= l4x = 42
x =3
- The required no. is 3. Ans.

(ii) Let x be the number added to 5, 11, 19, 37.
5+x 19+ x
11+x  37+x
App. comp. and divi.
S5+x+11+x 19+x+37+x
5+x-11-x 19+x-37-x
164+2x 56+2x
-6 = 18
3(16+2x) = 56 +2x
bx-2x = 56-48
dy = § ;
x-= & Ans.

Question 14, What gquantity must be added to
each term of the ratio @ + b : @ — b to make it equal
to(a+hb)P:{a-b32?

Solution : Let the quantity to be added-be x.
Then

@+b)+x  (a+bp
(@a-b)+x ~ (a-bP

= (a+b)(a-bP+@-bPx
= (@a+bPR(a-b)+(a+bPx
= [(a + by - (a - bP]x
= (@ -b)(a-b)-(a®~b*) (a +b)
= (4abx) = (a* -b?)[(a-b) - (a + b))
—2b(@ -b2) b2
Y5 T T

=% Ans,

Question 15. The work done by (x - 3) men in (2x + 1) days and the work done by (2x + 1)
men in (x + 4) days are in the ratio of 3 : 10. Find the value of x.



Solution : (x — 3) men do a work in (2x + 1) day
5. 1 man does itin (2x + 1) (x - 3) days
(2x + 1) men do a work in (x + 4) days
s 1 man does it in (x + 4) (2x + 1) days
@c+1)(x-3) 3
(x+4)(2x+1). 10

x-3 _ 3
x+4 10
10x-30 = 3x+12
W0x-3x = 12+ 30
Tx = 42
L2
7
x = 6. Ans,

Question 16. Find the third proportional to:

@) x-y 2oy (@) f o N,

¢
Solution : (i) Let A be the third proportional
then
(x-y):(x2-y?) = (x2-3*): A

x-y _x-y
= 2@~ A
= A = (x+ydx2-12). Ans.
(i) Let x be the third proportional then
E+:i:\fn2+b? = Va2 + B :x
2
= a;bzzﬂ.;uz+b2 = Vet +b2:x
” @+b? N+t
ab \a? + b2 x
_ab(a®+¥?) -
i’ T @)
= x = ab. Ans.

Question 17. Find the fourth proportional to:
(i) 2xy, 22 y* _
(i) ®-33  + P2+t x -y



Solution: (i) Let A be the fourth proportional

2xy:xt =y A
2y _ ¥
= . M
= A='§l§
= .FLF%E’ Ans.

(ii) Let A be the fourth proportional then
PPt ryt=x-y:A
_xX-y _x-y

= Aipep T A

= A=) = @)+l ey

. .. [x—y)[:f;tjy“ry‘}

o G2 3y 2 )

(x—y)x® + xy + y7)
= A = x1+y'z—ry. Ans.

Question 18. Find the two numbers such that their mean proprtional is 24 and the third
proportinal is 1,536.
Solution : Let x and y be two numbers

Mean proprtional = 24

= - Vxy =24 o
- xy = 24x24=576
576
= X om e % wikl)
¥
Also 1536 is the third proportional then
x:y = y:1536
& _ el
- y = 1,53
3 57
From (1), 1,536><Tﬁ
= ¥ = 1,536 %576
= ¥ o= 24 x24 %24 x 64
= y = 24x4
= y = 9
Again form (1), we get
576 _
X = 9 =

Hence, the required numbers are 6 and 96.



Question 19. Using componendo and idendo, find the value of x
Vax 4+ V35

N3 +4-Vk-5

A3x+4++3x-5 9

‘3x+a-v3x-5 1

Solution

Using componendo and dividendo
V3r+4+V3xr-5+ V3xr+4-3x-5
V3x+4+\3x-5-3x+4+3x-5

_2+1 10 5
T 9-1 8 4
2V3x+4 5 3x+4 25
oNar_5 4 3x-5 16
(Squaring both sides)

48x + 64 = THhx—-125
= 7ox—-48x = 125+ 64
189

27x = 189=>x=§--? Ans.

Question 20. Solve for x:
3x2+5x+18 3x+5
5x2 +6x+12  5x+6
Solution : Multiplying the Numerator and
Denominator of R.H.S. by —x -
3x2+5x+18 -3x%2-5x
5v2 +6x+12 ~ —5x2—6x
Sum of antecedents
Sum of consequents
3x% 4 5x +18-3x2 - 5x
5O 5x2 + 6x + 12— 5x? - 6x

Since, eachratio =

k..
T =5x?-fx
18 —-3x2-5x
12 = —5x2—6x
- 3 - 3x2 - 5x
2 -5x’-6x
3 3x+5
= 2" Bx+6
= 15x+18 = 6x+ 10
e 9 = -8
= X = _—E Ans.

9



Question 21. Using the properties of proportion, solve for x, given.

o IO 17

2x2 8
; 41 17
Solution : E g

Using Componendo and Dividendo
L4lrled 1748
+1-222  17-8 .

(x2+12 25

= -1 = 9
x? 41 5

= 2-1 73

(taking square root on both the sides)

Again applying Componendo and Dividendo
x2+1+x2-1 5+3

2+1-x2+1 5-3

2?2 8
g g
= :;2 = 4
= xi= 2 Ans,
: , @+ 3ab? 63
Question 22. Given that 31 32— 62 °

Using Componendo and Dividendo find a:b.
Solution : We have
@ +3ab* 63
b +3¢% ~ 62
App. componendo and dividendo
a®+3ab? 4+ b* +3a°h 63 +62
@ +3ab?-b3 -3¢ ~ 63-62
@+ 0 +3ab® + 300 125
@+ 3ab - -3a% ~ 1

(a+bP 125

(@a-bP ~ 1
a+h 5
a-b 1

Again Applying Componendo & Dividendo
a+b+a-b 5H+1
a+b-a+b 5-1s
% _6
2 " 4
g:bh = 3:2 Ans.




. 3x+5y 7 :
Question 23. If 31_5y—3,ﬁndx LY.

. 3x+5y 7
Solution : x-Sy 3

Applymé componendo and dividendo

3x+5y+3x-5y 7+3
3x+5y-3x+5y 7-3

6x _ 10
10y 4
x 10x10
y  4x6
x 25
y 6
x:y = 25:6

1-px 1+gx
Question 24. Solve for x FEI — A ’_1 —qu

. 1-px  J1-gx
Snluhc&n.. T+px = T+gx ;
Squaring both sides
l-pxf 1-gx
1+px)]  1+gx

1400 -2px  1-g
= 1+p2x2+2px 1+gx
Applying componendo and dividendo
1+ p2% ~2px + 1 + p2x® + 2px
1+ p2x?=2px—-1-pix? - 2px

o logehlvgr
T l-gx-1-gx
Hl-+phad) 2
2(-2px)  —2qx
13 .1
= 2px T gx
= gx (1 + p’x?) = 2px
= x(pPgx*-2p+4) = 0
Either x =10
or prax* = 2p-q
r-9
b



Question 25. Find the value of

x+V3 x+NI_ 26

3 x—‘\l'_ ﬁwrz
2V6
Solution : We havex = NP
_ 2x3x\2
or x 5
x 2
= V3~ V32

Applying Componendo and Dividendo

x+‘\||r§ 2ﬁ+‘\f§+ﬁ

x-\V3  22-43-42
3\E+\r
TV
x+1r§ " 3ﬁ+ "r_ @
x=V3 -(3-v2)
Also - —2{5— -
V2 A3+42
Applying Componendo and Dividendo
{+“ﬁ L 2\"§+ ﬁ+~ﬁ
x-V2 B Z\E—ﬁ—ﬁ
x+v2 L 33+ 2 ’ (ii)
x-¥2  3-+42
Adding (i) and (ii)
x+V3 x+V2 _-32-V3+3V3+2
N3 x-V2 V3-+2 .
_ —2y2+243
4342
_ 2043-v2)
- (3-42)

Prove the Following

Question 1. If (a - x) : (b - x) be the duplicate ratio of a : b show that:
o S (O |

P
Solution : Here (2 — x) : (b — x) is duplicate ratio
ofa:b



a? a=x
b2~ b-x

= a%h-a%x = bla—bx
= @?b-ba = *x-bx
= abfa=b) = x(a=b)(a+b)
=% ab = x(a+b)
1_ath
= x  ab
= }c'= %+% Hence proved.

Question 2. If a : b with a # b is the duplicate ratio of a + ¢ : b + ¢, show that c2 = ab.
Solution : The duplicate ratio of

a fa+cf
b (b+cP
a a*+ct+ 2ac
= b = Brce e
= ab? +ac? + 2abc = a®b + bc? + 2abc
= ac —bc? = a%h - ab?
=5 c*(a—b) = abla-b)
Hence, ¢z = ab. Hence proved.

Question 3. Ifa: b =5 : 3, show that (5a + 8b) : (6a - 7b) = 49 : 9.

5
Solution : Givena:b=5:3 = = =>

abh 3
(]
+
5a + 8b [)

Std
6a-7b (g
6G

B
-7
Numerator and Denominator is divided by ‘b,

5x§+8

vag—?

49

T 49:9. Hence proved




Qu;stiun 4. If b is the mean proprtional
a2—b? + 2
between a and ¢, prove that e e b,

Solution : Since, b is the mean proportional

between a and ¢. So, b* =ac.

@-b*+ 2
a~2=b-2+4+c"2
2=+
11,1
2 prta

(a2 - b2 + c2) .
~ b -’ + e’

ahic?

a?b2c? (a% - b + ¢2)

TR b+ b

b* x b2 (a* - b? + %)

T PR (32-b+a?)

R.H.S. Hence proved.

LHS. =

h‘l-

i

Question 5. If = % =§ » Prove that each of

th L | a+c+e
ese ratios is equa m—b+d+f

Solution :Let%=§=;=kthen
a=>bk,c=dkande = fk.
a+c+e  bk+dk+
Now oy deg = b+da;jf£
k{b+d+f_i=k
(b+d+f)
a ¢ e a+c+e
Haee: 3™ Py iy
: Hence proved.




b c -
Question 6. Ifb+c e a+b:5h{:-w that

each ratio is equal to % or—1.
a b e
Solution : NDWE}+:’: e Wi

a+hbh+c 1
T 1f a+b+c=0.
Butifa+b+c =(]r (Applying prop. law)
a a
Then b+e —a=_1
b b
and PR ;_B=_1
Also, 3 e ST )
a+b -

1
Hence each of the given ratio is either sor=1.

Question 7. If x and y be unequal and x : y is the duplicate ratio of (x + z) and (y + z) prove
that z is mean proportional between x and vy.
Solution : Since x : y is duplicate ratio of (x + z)

and (y + z)

y x:y = {x+zP:(y+2P
x(y+zP = ylx+2z)p

On simplifying we get |
P +xz2 = yx? + yz?

= xty —xy? = xz?-yz?

=5 wlx-y) = 22(x-y)

= sl (x=y)

= XTI Henceprnved..

Question 8. If ax = by = cz, prove that
g’ 22 bc ca ab

yz T xy “2tptar
Solution : Let ax = by = cz = k, then
ko kK
x = ry=pandz=
2
Liis £0F
12 2x -2y
I N k2 k2
nixlrxi: bixkx,—c czxkx!:-
b'c ca a'b
bc ca ab
2 TRt
= RHJS5 Hence proved.



Question 9..If a4, by ¢ are in continued
proportion, prove thata : ¢ = (a® + b?) : (b? + ¢2).

Solution :a, b and ¢ are the continuted
proportion

a:b =b:c

a b

= BT

= bt =g
a  a+h?
s T
= a(b? + ) = cla® +b?)

L.HS.__= a(b? + c2) = alac + ) = acla + ¢)
RH.S. = cla® + b2) = e(a® + ad) = acla + ¢)
LHS. = RH5  Hence proved.

. . S S
Quﬂhmm'lfb+c—a_c+u—b_n+b-c

then show that (b—c)x + (c—a)y + (a-b)z =0.
Solution : Let,
x y z

b+c—a c+ﬂ—b=u+b—~c=k’
[By k method]
x = (b+c-a)k
y = (c+a=b)k
z=(a+b-c)k

=P +bc—ab-be-ct+ca+?
+ ca — be — ac —a® + ab + a*
+ab—ac—ab—-b +bc=0

Hence proved.
: Lot 2
Quesunnll.[fp+r=2qandq—+;=;ﬂﬂlen
prove that
F l"'z'.":S\.
Solution: -+ L
q 5 r
' stq _2
= gs -
=5 _ 2gs = r(s+q)
= p+r)s = r{s+q)
= ps+rs = rs+rq
= ps = rq
= E=£ Hence proved.



: Va? + b + Va2 - b?
Question 12. Given : x =
N

a2+ b2 — Va2 -b?
Use componendo and dividendo to prove that
b2 2a%x =
a2+l
7 By
Solution : xzﬁhz"-b EN A
Va+ b - Va2 - b2
By componendo and dividendo,
x+1 2a? + b
x=1 242 p2
Squaring both sides,

24+2x+1 n a* + b2
2-2x+1 ~ 2-F

By componendo and dividendo. i
2(x2+1) 2a%
4 T
2+1 &
= 2x B
=h b = xgﬂfl - Hence proved.

Question 13. If % = 5 show that (92 + 13k)

(9c —13d) = (9¢ + 13b) (9a — 13d).

il

b d
. , 9

I:Muitlp]y]ng both sides by E]

9% _ 9
13b — 13d

Solution : We have

[By componendo and dividendo]

Oz +13b 9c+13d
92-13b  9c-13d

(By cross multiplication)

(9a + 13b) (9¢ - 13d) = (9a - 13b) (9¢ + 13d).

Hence pmved.



Question 14. If 5 = E + prove that

2p+3q 2r+3s
2p-3q 2r-3s
Solution : We have

B b

q s
[Multiplying both side by 2/3]

B

3g  3s

[By componendo and dividendo]
ol S e B
2p-3q  2r-3s

Hence proved.

Question 15. If a, b, ¢, d are in continued proportion, prove that
(b-cP+(c—aP +(d=b)?=(d-al.

Solution : Since a, b, ¢, d are in continued

proportion, we have
a b ¢
Rl
c=dK, b = (K=dK?and a = bK = dK>.
LHS. :

=(b=cP+(c-aP+(d-bf

~ (dK? — dK)? + (dK — dK3) + (d - K22

= PKAK -1 + K2 (1 - K2P + 42 (1 -K?)?

= d? [K2(K - 1) + K3(K2 - 1P + d*(K? - 1F]

P [K2(K-1P+K2(K-12 (K + 1)
+(K-1P(K+14]

=@ (K-1P[K2+K2(K+ 1P+ (K+1F]

=R K-1P[K2+K2(K2+2K+1)+K?

+2K + 1]
= (K~ 1)[K* + 2K3 + 3K2 + 2K + 1]
=d(K-1P2 (K2 +K+1)*

=d[(K-1)(K2+K+1)P i
= (K3 -1P = (dK3 -dP =(a-df=(d-a)f
=RHS.

Hence, (b-c)? + (c—aP + (d-bP = (d - al.



Question 16. If g is the mean proportional between p and r, prove that

wer wwew [ ————— -y

: 1 1.1
pI_qZ + 2 =q4[;}i —? +Ejl "
Solution : Since, g is the mean proportional of p
andr.
Hence, 2 = pr.

1 1.1
RHS. = ¢*| 33 +;}
1

ri

Question 17. If E—:?=§ Show that
a+bic+d=vVa+b2: V2 +d

&
b
a

i

d
= bk and c = dk

Solution : Let

=

LHS. = —3=

V@15 B+ b
Ve +d& e+
_bE+1) b
S deke+1) 4

LHS. = RHS. Hence proved.

RHS. =




Question 18. If a:b=c: d, show that

(a=c)b?: (b—d)cd = (a2 — b2 —ab) : (2 —d® — cd).
. a c

Solution : Let 3= E=k

= 4 = bkand ¢ =dk
(a-c)b® (bk—dk)?
(b—d)ed  (b—d)dkd
b*k(b-d) b?
T dk(b-d) o
a*=b* —ab
E-d-cd
b2k2 — b2 — bk-b
a2k - d* — dk-d
b2 ()R—k-1)
d(k2-k-1)
B2
'
LHS. = RHS. Hence proved.

LHS. =

RHS. =

c £

Question 19. If E =3 F prove that

(ab + cd + ef? = [a2+c¢+e1](b2fd’+ﬁ],
c
Solution : L«:t11 E=f:kthan
a = bk c=dkande=fk

LHS. = (ab+cd +eff

~ (bkb + dk-d + flcf?
= (P +d2+ LR
RHS. = {a2+c2+e2‘j{b2+d2+ﬁ}
= (b2K2 + K2 + PR2)B + & + )
= kR(P+d&+ £ +d+f)
= (P2 +d*+ PP
LHS. = RHS. Hence proved.
Question 20. Ifg % ;rpmve that
b+ + 62 face
ab® + cd® + ef 3 ~ N bdf
Solution : Let ; = g—jf =k

a = bk c=dk, e=fk

u2b2+g?_d’2+s~1_f1 32
LHS. = nb3+cd3+ff3 ]

?11],:2.1,2 +d 2242 ""fzkz_'.f_z 32
| kb + dked + flof?

R ﬁ*}]m

T Lkt £+ f9)

= k32

_ .‘/H‘F‘?_ LSLLS L
RHS. = bdf = bif =3
LHS. = RHS. Hence proved.



Question 21. If a, b, ¢, d are in continued proportion, prove that:
@ Vab-Vbc+Ved=va-b+c)(b-c+d)
(ii) (a2 + b2+ 3) (% + & + d%) = (ab + b + cd).

Solution : (i) Since a, b, ¢, d are in continued
proportion then

-

a b ¢
RSP
= a = bk b=ck c=dk
= a = ck?
e a = di3, b =dk* and c = dk
LHS. = Vab—vbc +Ved

N did-di2 —\dk?-dk + \ did
a2 k- dkk + dVk
~k+1)dvk.
RHS. = Y(a-b+c)b-c+d)
= \(d® - dk2 + dK)(dk? — dk + d)
= Vdxdxk{k2—k+1)(k2-k+1)
—k+1)dVk
LHS = RHS: Hence proved.
(ii) LHS. = (d2k® + 422 + d2k2)(d2k* + A2k + d?)
= PRI R+ )2 A+R+])
A2 (A + K2 + 1)
(ab + be + cd)?
(dk3-di® + di®-dk + dik-d)?
AR+ 2+ 1P
RHS. Hence proved.

]

[

il

R.H.5.

I

L.HS.

Question 22. [f E=E=f, show that

x f,,z?. Xyz..
a’ & abe

E E
Solution : Let e k
x=ak,y—hk z=ck
¥ 2 & PE o
LHS. =G 3 6= 3 B~ 3
= B-EB+k =K

_ xyz _ akbkck  Kabc
RHS. = e o, = k3

L.HS. = RHS. Hence proved.




Question 23. If f = g = g prove that

2 P 2 (x+y+zf
2 Vet T avbr e

Solution : Letg =f-%_k  [Bykmethod]

b
x=ak,y = bkand z=ck.
fe P S8

L.H*5‘=ﬂ—2+—52'-'+?-—";-ka[ﬁr+b+c]
[ak +bk+ckPP KBla+b+cP

L [a+b+cP = [a+b+cP
=kKBla+b+c)
L.HS. = RHS. Hence proved.
Question 24. If @ = Ii-%—c ' C= q;—b and b is
mean proportional between a and ¢, prove that
103
g ¢ b
Solution : b is the mean proportional of a and ¢
b = ac ’
G !z;]_ [%b)
= 4b? = ab +ac + b + be
[ b?=ac]
= 4b* = ab+2b% + bc -
2b? = ab + be,
[Dividing both sides by abe]
5 2% ab | be
abc  abc  abc
- 2o242, o B=ad

Hence proved.



: 3a+4b 3a-4b
Question 25. If3c+4d_3c~4d

Prove that
a_c
b~ d
Solution : N
3a+4b 3a-4b
3c+4d  3c—-4d
3a +4b EI.'E
3a-4b " 3c-4d
App. componendo and dividendo
3a+4b+3a-4b ’3c+41,d+3c dd
3a+4b-3a+4b 3c+4d-3c+4d

Given ;

App. alternendo =

ba 6
8b ~ 8d
a c
or B Hence proved.

Question 26. If a : b = ¢ : d, show that (2a —7b)
(2c + 7d) = (2c - 7d) (2a + 7b).
Solution : We have

b=c:d
a _ ¢ _ 2 2
b~ d 76 7d

[Mu.lhp]}'lng both side ]

[Using componendo and dlwdﬂﬂdﬂ]
2a+7b ¥ Td
2a-7b  2c-7d
[By cross multiplication]
= (2a=7b) (2c + 7d) = (2a + 7b) (Zc - 7d).
’ Hence proved.

2 3x+4y -4y
Question 27. Ii"3 ™ B ok , then show

: =
y v
Solution : We have
Sxtdy x-dy
3u+dv  3u-4v
[Applying alternendo]
3x+dy Su+dv
3x-4y  3u-4v
[By componendo and dividendo]
3x + 4y +3x--_i..y 3u+dv+3u-4dv
. 3x+4y-3x+4y 3u + 4v - 3u + 4v

that

: b _Gu ?
™ 8y ~ 8o
= LY Hence proved
¥ v



