Chapter 7: Ratio and Proportion

Exercise 7(C)

Solution:

(1) Given, a/b=c/d
Dt e
— — —  (Multiplving each by 5/7
7 = 7q itwlymg cach by 317)
ba+Tb  He+ Td

— (By componendo and Dividendo)
ba —Tb  be —Td

(11) Given, a/b=c/d
9a 9 \ultiplying each by 9/13)
136 13d
Oa + 136 9c+ 13d
9a — 13b  9¢ — 13d
On cross-multiplication we have,
(9a+ 13b)(9¢ — 13d) = (9c + 13d)(9a — 13b)

(By componendo and Dividendo)

I rc

E = E (Multiplving each by x'v)

za + yb ) ¢ + yd (By compenendo)
ra + yb yb

re+yd — yd

ra+yb b

(i) Given,ab=cidT¢T¥d d
- Hence Proved

Solution:

Given, a/b =c/d
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E = &—( (Multiplying each by 6/7)
h o Td

Ga + 7h _ Gc + Td (By compenendo)
Th Td
G + 7h Th b
- — = — = — (1)
fc + Td d d
Also, ab =c/d
3a

Te
— — — (Multiplying each by 3/4)
4h  4d

3a —4b 3¢ — 4d .

1 — " (Bv dividendo)
3{:—4b:ﬁzi _______ @
Je—4d  4d  d
Fromo (1) and (2}, we have
6a + Th _3a —4b
6c+7d 3c—4d
(6a + 7b)(3¢c — 4d) = (3a — 4b)(6¢ + 7d)

- Hence Proved

1. Given, a/b = ¢/d, prove that:
(3a-5b)/ (3a + 5b) = (3¢ — 5d)(3c + 5d)
Solution:

Given,
a_c
bd

38 _ 3C \hultiplying both by 3/5)

Eh  EBd
Za+ b _ Zc+ E5d
Za-5 3c-5d

Sa- 5:' _ o - Sd (B‘_‘_-’ ﬂltE:t'ﬂEﬂdD}
ZJa+5bh 3o+ &5d

Sx+by D -BYy
2.1 SU+ 6V Su-6v,
Then prove thatx:y=u: v
Solution:

(By compnendo and Dividendo)
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oX + 0y DX -6y
S0+ 6y Su- Gy

(By alternendo)

S+ By DU+ 6
Sx-6y SU-6v
Sx+By+5x -6y DU+ 6v+SU-6Bv
Sx+6yY-5x+ 6y 5+ 6v-5U+ 6y
(Bv componendo and dividendo)

10x/ 12y =10u/ 12v
Thus,
Xly=uv=Xy=uv

3.If (7a + 8b) (7c — 8d) = (7a — 8b) (7c + 8d);
Prove thata:b=c:d
Solution:

The given can the rewritten as,

7a+ 8  Jco+ &d

Ja-% Jc-&d
Applving componendo and dividendo, we have
Ja+8bh+7a-S 7c+8d+ 7c-&d
Ja+&b=7a+ch Tec+8d- 7o+ 8d

14 _14c
16k 16d
g_5
b d
4. (i) If x = 6ab/ (a + b), find the value of:
r+3a x+3b
r—3a 1 —3b

Solution:

Given, x = 6ab/ (a + b)

=>x/3a=2b/a+b

Now, applying componendo and dividendo we have
x+3a Zb+a+b

x-3a Zb-a-b
Xx+3a Sb+a
= Lol
x-3a b-a ()
Again, x = 6ab/ (a + b)
=>x/3b=2a/a+b
Now, applying componendo and dividendo we have
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X+ ZJa+a+b
x-3% 2a-a-b
¥+ Za+b
-2 a-b - 2)
From (1) and (2), we get
><+3.5|+><+3b=3:u+a+35+b
¥x-3a x-3b b-a a-b
><+35+><+3b=—3b—a+35+b
x—-3a x-3b a-b
><+35+><+3b=25—2b=2
x—-3a x-3b a-b

(i) If a = 476/ (N2 + 3), find the value of:

a+2\§+a+2aj§
a—2~.|"§ 5—25

Solution:

Given, a = 4V6/ (N2 + \3)
a/2\2 = 2\3/ (\2 + \3)
Now, applying componendo and dividendo we have

a+2@_2\-"§+@+af§

a-22 2GE-HL-B
a+2~.,-'r§=3u'§+u'§ (1)
a-22  AE-.2 :

Again, a = 4\6/ (\2 +\3)
a/2\3 = 2\2/ (N2 + \3)
Now, applying componendo and dividendo we have

a+2\5_2\@+\f§+~1§
a- 223 242-2-43
a+2~4'§_3@+~,."§
a-23  J2-483
From (1) and (2), we have
a+2@+a+2£=3x@+\5+3~4‘§+f
a-242 a-28 J3-2  J2-.48
a+242 a+2y3 _ 32+45-35-40
a-242 a-23 2 -3
a+2@+a+2£_2@—zﬁ_2
a-2y2 a-23  2-5

(2]

]

S5.If(a+b+c+d)(a-b-¢c+d)=(a+b-c-d)(a-b+c-d), prove thata: b=c: d.

Solution:
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Rewriting the given, we have
a+b+c+d a-b+c-d

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

Now, applying componendo and dividendo
(a+b+c+d)+(a+b-c-d) (a-b+c-dj+{a-b-c+d)
(a+b+c+rdl-(a+b-c-d) (a-b+c-di-fa-b-c+d)

Ha+b) Ha-b)
Hcrd) 2c-d)
a+b a-hb
c+d c-d
a+b c+d
a-b c-d

Applying componendo and dividendo again, we get
a+b+a-b c+d+c-d

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

Za 2c
& 2d
a
b~ d

- Hence Proved
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