Ratio and Proportion

Q1. Using Componendo and Dividendo solve for x: [2023]

V2r + 2+ 2z — 1 _3
V2z +2 — 2z -1

Solution: x=1

Step-by-step Explanation:

vZ2z+2++v2z -1 _3
va2r+2—+2zx—1

u sin g componendo and dividendo,

V2r+ 24+ vV2r—14+v2x+ 2 — 2z — 1 B 3+1
VIE+2+v22 —1-vV2r+2++V2z—-1 31

22z +2
2% —1
v2z +2 _,
Viz—1

4
2

squaring both sides, we get
2r+2
2r — 1
8z —4=2z+ 2
8z —2r=2+4
br = 6
r=1

4




Q2. What number must be added to each of the numbers 4, 6, 8,
11 in order to get the four numbers in proportion? [2023]

Solution: 4
Step-by-step Explanation:

Let x be added to each of the numbers.
According to the problem,
4+ = 8+
6tz 1l+=z
(4+z)(11+z) = (8+ z)(6 + z)
44 + 11z + 4z + z° = 48 + 6z + 8z + 2°
15 + 44 = 14z + 48
15z — 14z = 48 — 44
r=4

Q3. The mean proportional between 4 and 9 is
(@) 4

(b) 6

(9

(d) 36 [2023]

Solution: (b)

Step-by-step Explanation:

Let the mean proportional be x.

Therefore, 4/x = x/9

x2 =36




X=6

Q4.Ifx,y, z are in continued proportion then (y2 + z2): (x2 + y2)
is equal to: [2]

(@) z: x

(b) x:z

(c) zx

(d) (v + 2):(x + y) [2021 Semester-1]
Solution: (a)

Step-by-step Explanation:

Given, x,y, z are in continued proportion.
Therefore, y2 = 2T
y? + 22
z? + y?
zx + 22
T 22+ 2z
z(z + z)

z(z + z)

Now,

Q5.1Ifa, b, ¢, and d are proportional then (a+b)/(a-b) is equal to:
(@) c/d

(b) (c-d)/(c+d)
(c)d/c
(d) (c+d)/(c-d) [2021 Semester-1]




Solution: (d)

Step-by-step Explanation:

Given, a,b,e,d are in proportion.
a c
Therefore, 33 k(say)
so, a = bk and ¢ = dk
a-+b

—b
b( +1

o)

Now,
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Q6.1fx, 5.4,5,9 are in proportion then x is: [1]
(@3

(b) 9.72

() 25

(d) 25/3 [2021 Semester-1]




Solution: (a)

Step-by-step Explanation:
x/5.4=5/9

O9x =27

x=3

2 1 /2a — 1
QT.IfI=Jﬂ+ L L ,pf‘ﬂUEthﬂfIE—‘i:ﬂI-l—l:ﬂ

vV2a+1—+4/2a—1

Step-by-step Explanation:

B v2a+1++2a—1
vV2a+1—+/2a—-1
u sin g componendo and dividendo,

r+ 1 B vaZa+1++v2a—1++v2a+1—+v2a—-1
r—1 . Pa+14+vV2a-1-v2a+1++v2a—-1

£+1_2m
z—1 99g-1
1.--|—1_1.»”r-|—1
z—1 a1

squaring both sides

(z+1)°  2a+1
(1_1}2 21

z®+ 2z + 1 _ 2a+1
z2—2z+1 2a-—1

2020]




u sin g componendo and dividendo,

2242 +1+22—22+1 B 2a+1+2a—-1
24+ 2% 4+1—-224+22—-1 2a+1—2a+1

2z2+2 4a
iz - 2
2(* +1) -
4ir
2 + 1 = dazx
z? —daz+1=0
Proved.

Q8. Using properties of proportion find x : y, given: [2020]

z? + 2z B y? + 3y
2¢r+4  3y+9

Solution: x:y=2:3

Step-by-step Explanation:

z + 2z y? + 3y
2z +4  3y+9
[ sin g componendo and dividendo,
>+ 2z + 2z + 4 ¥ +3y+3y+9
2+2z—2z-4 y+3y—3y—9
z2+4z+4 Yy +6y+9
z* —4 a y:—10
(z+2°  (y+3)°

(z+2)(z—-2) (y+3)(y—3)
T+ 2 y+3
T2 y— 3
u sin g componendo and dividendo,
r+2+z—-2 y+3+y—3
r+2—-z+2 y+3-—-y+3




2r 2y

4 6

By alternendo,
2z 4
2y 6
T 2
y 3

Q9. The following numbers, K+ 3, K+ 2,3K -7 and 2K - 3 are in
proportion. Find K. [2019]

Solution: k=-1o0or5

Step-by-step Explanation:

k+3  3k—1T
k+2 2k—3
= (k+3)(2k—3)= (3k — T)(k + 2)
= 2% + 6k — 3k — 0 =3k — Tk + 6k — 14
= kK +4k+5=0
= k2 —4k—5=0
— k* —5k+k—5=0
= k(k—5)+1(k—5)=0
= (k+1)(k—5)=0
Either (k+1)=0o0r (k—5) =10
—= k=—1lork=>5

Q10. Using properties of proportion solve for x, given [2019]

Vox + /22 — 6 .
VBT — 42z — 6

Solution: x =30




Step-by-step Explanation:

vVar+ 42z — 6 4
Vohr — 2z — 6

By componendo and dividendo,
VOE+ /22— 6+ Bz — /22 — 6 4+ 1
vVbz + v2z — 6 — vz + 2z — 6 4-1

L 2z 5
22 —6 3

Ve 5

V-6 3

squaring both sides,
b 25
2z -6 0

= 50z — 150 = 45z
— Hhx = 150
=z =230

Q11. Using properties of proportion, solve for x. Given that x is
positive : [3] [2018]

EI'I-'\."'-’-IIE—] _ 4
2:—1,#4:2—1

Solution: x=5/8

Step-by-step Explanation:




9 + 4z — 1 B
9r — +/4x? — 1

by componendo and dividendo,

2 + Az — 1+ 2z — /422 — 1 _4—|—1
2+ 4z —1 -2z ++422 -1 41

4x 5

90/izZ —1 3

2x 5

4

Vizz—1 3
squaring both sides,
4z 25
472 -1 9
10022 — 25 = 362>
64z? =25
2_ 25
64
25
64

I

Q12.If b is the mean proportion between a and c, show that: [3]
[2017]

at+ a?b® + b a”

b+ b2c2 + ¢t 2

Step-by-step Explanation:




Given, b is the mean proportional between a and c.
There fore, b = ac
Now,

a* + a®p* + b

bt + b2c? + ¢t

a*+ a. ac + [ac]z

; (ac)® + ae. c? + c
a* + ac + a®c?
a’c? + ac® + ¢t
a*(a® + ac + ¢?)
c?(a® + ac + ?)

L.H 5 =

Q13.If (7m+2n)/(7m-2n)=5/3, use properties of proportion to
find :

()m:n

(ii) (m2 + n2)/(m2 - n?)[3] [2017]

Solution: (i) 8:7 (ii) 113/15

Step-by-step Explanation:




L Tm+ 2n 5
(7)

Tm — 2n - 3

by componendo and dividendo,

Tm+ 2n+ Tm — 2n 5+ 3

Tm+2n—Tm+2n 5—3

 14m 8
T 4n 2
Tm
#’E:‘l
= Tm = 8n
>m_3
T n T
. m 8
@) =3
squaring both sides,
m? 64
n? 49

by componendo and dividendo,
m? + n? 64+ 40
m — n? 64 — 49

m? + n? 113

—

—
=

m-—n2 15

Q14.1f (3a + 2b) : (5a + 3b) = 18: 29. Find a: b. [3] [2016]

Solution:a:b=4:3

Step-by-step Explanation:




Ja+2b 18
5a+3b 29
= O0a + 54b = 87a + H58b
— 90a — 87a = 58b — 54b

— 3aq = 4b
B ﬂ_4
b 3

Q15.Ifx/a=y/b=z/c show that x3/a3 + y3/b3 +z/c3 =
3xyz/abc [3] [2016]

Step-by-step Explanation:

R.H. 5.
_ dzyz
~ abe
_ d.ak.bk.ck
N abe
— 3%
L.HS =R.H.S.
Proved.




Q16.1Ifa, b, care in continued proportion, prove that (a+ b + ¢)
(a-b+ ¢) = a2+b24c2. [2015]

Step-by-step Explanation:

a, b, ¢ are in continued proportion.

%=E=k{say]
a = bk = ck. k = ck?
b=ck
L.H.5.

(a+b+e)la—b+c)
= (ck® + ck + ¢)(ck® — ek + ¢)
= c(k* + k+ 1)e(k* — k+1)
= 2k +1)° — Y
= & (K*+ 2K + 1 — k%)
= K+ +1)
R.H.S.
a? + b + 2
— K+ R+ &
= A+ K+ 1)
L.HS5=RKH.S.
Froved.

Q17. Given (x3+12x)/(6x2+8)=(y3+27y)/(9y?+27). Using
Componendo and Dividendo find x : y. [2015]

Solution: x:y=2:3




Step-by-step Explanation:

x> + 12z ¥ + 2Ty
6z2 + 8  0y2 + 27
By componendo and dividendo,
3+ 12z + 622+ 8  y® + 2Ty + 992 + 27
23+ 12z — 622 — 8 y® + 27Ty — 9y? — 27
(z+2)°  (y+3)°
(z-2° (-3
Y

=

N r+2 y+3
r—2 y—3

by componendo and dividendo,
z+24+z-2 y+3+y-—3
T rz+2-z+2 y+3-—y+3

2z 2y
16
r_3¥
~ 23
by alternendo
T 2
= — = —
Y 3

Q18. If (x2+y?) /(x2-y?)=17 /8,then find the value of: [3]
(x:y
(i) (& +y3)/(x* - y°) [2014]

Solution: (i) 5: 3 (ii) 76 /49




Step-by-step Explanation:

N e v

() 22— g2 B

by componendo and dividendo,
z* + y? + 2 — ¢ 17+ 8
22 § 42— 22 | 4 ~—17T—-8

U

——
ey,
=

L

]
wolen | en t:'|c“,";' '35|.;h'f--i'

|y <8

cubing both sides,
z 125

v 2T

by componendo and dividendo

3+ ¢ 125+ 27

T 28 43 12527
LTy’ 152
3 — g3 08
LT Ay 16
rd — g 49

Q19.1f (x-9) : (3x + 6) is the duplicate ratio of 4 : 9, find the
value of x. [3] [2014]




Solution: x= 25

Step-by-step Explanation:

z-9  [4)°
3z+6  \ 9
z—9 16

~ 3216 81
. 81z — 720 — 482 + 96

— 33z = 825
B 825
7T a3
— x = 2b

Q20. What number must be added to each of the number 6, 15, 20
and 43 to make them proportional? [3] [2013]

Solution: 3
Step-by-step Explanation:

let = be added to the numbers.
Therefore,
6+ x 20 + =z
15+ 43+zx
—. 258 + 43z + 6z + = = 300 + 15z + 20z + z°
= 49z — 35z = 300 — 258

= 14z = 42
= =23




Q21. Using the properties of proportion, solve for x, given [3]
(x*+1)/(2x2)=17/8 [2013]
Solution: x= 12

Step-by-step Explanation:

*+1 17
2x? )
by componendo and dividendo,
N zt + 1+ 222 _ 17T+ 8
r*+1—2z2 178
(22 + 1) 25

@1t 9
z? + 1 D

Q22. The monthly pocket money of Ravi and Sanjeev are in the
ratio 5 : 7. Their expenditures are in the ratio 3 : 5. If each saves
Rs.80 every month, find their monthly pocket money. [2012]

Solution: Ravi- Rs 200, Sanjeev- Rs 280




Step-by-step Explanation:

Let monthly pocket money of Ravi and Sanjeev be 5r and Tz respectively.
They save RHs. 80 per month.
Therefore, by the problem
5z —80 3
7z 80 5
= 26z — 400 = 21x — 240
= 4x = 160
= =40
Therefore, Ravi's pocket money = 5 » 40 = Rs.200
and Sanjeev's pocket money = T x 40 = Rs. 280
= M, usin g properties of proportion show that z° — 2az +1=10 [2012]

Q23. Ifz =
vat+tl—ya—1

Step-by-step Explanation:

va+l++va—1
Ir =
va+l—+ya—1

By componendo and dividendo,
z+1 N vatl+ya—1++/a+l—+a—1
z—1 Vvat+l+va—1—+va+1l++va—1

B J:+]_21..-’r1+1
T z-1 2/a—1

squaring both sides,
(z+1)° a+1
(z—1)% a-1
22+ 2z +1 a+1
= =
2-2x+1 a-—1
By componendo and dividendo,

2+ 22 +1+22—2x+1 B at+l+a—1
2 4+22+1—-z2+2r—-1 a+l—-a+1
202 +2  2a

- 4z 2
2 {1‘2 + 1]
4x
=z°+1=2az
=z 2z +1=0
Proved.

= a

—a,
=




Q24. Using componendo and dividendo, find the value of x.
[3][2011]

\_.-"rgl‘ + 4 + \_.-'FEI — b o

=0
V3z+4— 3z -5

Solution: x=7

Step-by-step Explanation:

vViz+4++3z—-5
Vir+4—+3x—5

u sin g componendo and dividendo,
V3z+4+v3z—-5+v3z+4—+3z-5 0+1
VIz+4d++3z-5-/Iz+4d++/3z-5 9-1

=9

23z 1410
9/3z-5 8

var+4 B 5

Viz—5 4
squaring both sides
N dr+4 ﬁ

3r—5 16
= Tz — 125 = 48z + 64

— 27z = 189
189
— T o7

= T=17

Q25. 6 is the mean proportion between two numbers x and y and
48 is the third proportional of x and y. Find the numbers. [3]
[2011]

Solution: x=3,y =12




Step-by-step Explanation:

6 is the mean proportional between r and y.
Therefore, zy = 36
36
oy
48 is the third proportional of = and y.
Therefore, y> = 48z

putting the value of =, we get

== I

o 48 x 36
yr=—
Y
y® = 48 x 36
y = /48 x 36
y=2x6
y =12
36
H =—=3
ence, T 12

Q26. If x, y, z are in continued proportion, prove that

2
EZI; - ; . [2010]

Step-by-step Explanation:




T, Y, z are in continued proportion.

Therefore, yg =Tz
L.H.5.

_ (e+y)

2
(v+2)

2 2
r+ 2y +y
y2 + 2yz + 22
x® + 2ry + Tz
zz + 2yz + 22
z(z + 2y + z)

z(z + 2y + 2)
T
Tz
= R.H. 5.
Proved.

vaZ+ b + va® — b?
ﬁ.,a'ai-l-bg—wai—bij

Q27. Given, = =

use Cﬂmpﬂ'ﬂﬂﬂdﬂ

20’z

. [2010
et R

and dividendo to prove that b*> =

Step-by-step Explanation:

V@RI T
o va®+ b — va® — b
U sin g componendo and dividendo,
z+1 Va@+b+va®— b+ va®+ b — e b
-1 VIR +Va-BP -Vt R+ /- B




z+1 _?h.,e’a.ﬁ—l-iﬁnE

-1 2/a b
z+1 vaZ+ b2
z—1 vaZ — b2

squaring both sides,
(z+1)® a2 +b?

(z—1) a* b

2+ 2z +1 a4+ b
2 -2z +1 T a2 B2
u sin g componendo and dividendo,
22 +2r+1+22—2z+1  a®+b%+a?—b?
2 +2r+1-22+2—-1 a2+82—a’+ b2
222 + 2 2a?

4z 2b2
2 +1 a®
22 P
b (z® + 1) = 2a’z
2 2a°r
2 +1

Proved.




