CHAPTER

1

Ratio and Proportion,
Indices and Logarithm

[1] (b) Let numbers be 2x and 3x.
Therefore, (3x)?> (2x)? =320

Ox? 4x* =320
5x? =320
x? = 64
X =8
Numbers are: 2x=2x8 =16
3x=3x8=24
[2] (d) As per the given information :
¢ _P?
q-x* q*

d(p x°)=P¥(q x°)
Pe® x*q°=p°q p*x°
(P> g)=pa(p q)
X? =
p20 q?
w=Pq
p+q

[3] (a) Letthe quantity of copper and zinc in an alloy be 9x kg and 4x kg.

Therefore, 9x =24

Sozinc=4x=4x%lm.

2
= 10 < kg
3 @

[4] (c) 7 Log (:_:) +5 Log (%) +3 Log (%)

7(log 16 log 15) + 5(log 25
7[4log2 (log3+log5)]+5[2log5 (3log2 +log 3)]
+3[4log3 (4log 2+ log 5)]

28log2 7log3 7log5+10log5 15log2 5log3

log 24) +3 log (log 81 10g80)

+12log3 12log2 3log5=log?2
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[5] (c)

(6] (a)

[71 (b)

(8] (a)

Let the numbers be 7x and 8x .
So, IX+38 _ 8

8x+3 9
9(7Tx+3)=8(8x+3)
63X + 27 = 64x + 24

Xx=3
Numbers are : 7x =7x3 =21
8x=8x3=24

Let the number of one rupee coins be x.
Then, number of 50 paise coins is 4x
and number of 25 paise coins is 2x
So,
4x . 2

Xt —t+ — =

4x + 8x+2x =56 x4

14x = 224
X = g =16
14

Number of 50 paise coins is 4x16 = 64
(a1/8 + a71/8) (a1/8 a71/8) (a1/4 + a71/4) (a1/2 + a71/2)
- (a1/4 afll 4) (a1/4 + a71/4) (a1/2 + afll 2)
[using (@> b? =(a b) (a+ b)]

(a1/2 afll 2) (a1/2 + afll 2)
1 -1

a a
= a1
a

o0 o o b

aﬁxﬁ_ﬁ_ﬁ: b=ﬁ
log* ~ log® log® " log ["°'"°'°°° loo‘]
_ Llog

w
= a|°gf.

tlusing & " *=m]
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[91 (b)

[10] (c)

[11] (a)

[12] (b)

LOg 100X =

=

(10,000) ¥* x =[using log a’=x, = a*=b
1
(10,000)'/4

1

=— =X

10
When number of people = 8

then, the share of each person :% of the total cost.

When number of people = 7

then, the share of each person :; of the total cost
Increase in the share of each person = 1 0 1.1 ie.
7 8 56

1 ofl, i.e.l of the original share of each person.
7 8 7

Let the number of coins be 3x,4x,and 5x.

Then, 3x+ ﬁ + ﬂ =187
2 10

30x + 20x + 5x = 187 x 10
55x = 1870

1870

X = =34

Number of coins:

One rupee = 3x =3 x34 =102
50 paise =4x =4 x 34 =136
10 paise =5x =5x 34 =170
X™n  y4m-on

x&n-an
_ xm+an+4m-0n usl x¥x b
xcm-cn xub
xs m-G n

xs m-G n
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=X 5m-6n-6m+6n [I.lﬂng X_‘ = x..b
x

=x M
[13] (a) Log (2a 3b)=loga logh

log 2a 3b)=log [&
0g (2a )og(b)

2a 3b=2
D
2ab 3b? =a
2ab a =3b?
a@b 1) =3b?
_ 8b2
- 2p1
[14] (c) LI I —
1 +z.‘b+z‘-° 1 +zb'°+zb“ 1 +z°‘.+z°‘b
_ 1 + 1 + 1 .
(] (] a
1+L+L 1+L+L 1+£+£
z* z* zb zb zb z°
z™ z? z™°

z-.+z-b+z-° z-b+z'°+z“ z-°+z-.+z-b
z%+zb+2°
z04+zb4z0
=1
[15] (d) Letthe earning of A and B be 4x and 7x respectively.
New earning of A = 4x x 150% = 6x
New earning of B = 7x x 75% = 5.25
Then, 6x = 2
5.25x 7
This does not give the value of x
So, the given data is inadequate.
[16] (b) P11, B-8
Q 12 R 8

P_11x9 _ 89 _ P _ oxil

Q 120 108 R 8xii
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Therefore, Q = E = ﬂ
R 88 22

So, Q:R=27:22

1 + 1 + 1
logS™?  logs’?  log%™”

1 + 1 + 1

_ log(abc) log(abc) log(abc)

log(ab)  log(bc) log(ca)

- logb
using log, b = 32

- Jlog(ab) , log(bo) , log(ca)
log(abc) log(abc) log(abo)
_ log (abxbcxca)
logabc
_ log a?b2c?
log (abc)
logabc  log(abc)
[18] (c) 2%
=64 log 2
=64 x 0.30103
=19.26592
Number of digit in 2% = 20.
[19] (@) The ratio of share of A, B and C

[17] (c)

-11.1
456
= 1814210 _ 15059
60
Therefore, A's share = 407 x E =%165
37
B's share =407 xB =3132
37
10

C's share =407 x— =7%110
37
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[20] (a)

[21] (d)

[22] (a)

Let the income of A and B be 3x and 2x respectively and expenditures of A
and B be 5y and 3y respectively.
Therefore, 3x 5y = 1500
2x 3y = 1500
Solving (i) and (ii) Simultaneously
We get x = 3000 and y = 1500
Therefore, B's income = 2x = 2 x 3000 = ¥ 6000
4 5 =20% = Kk (say)
4 kl/x
5 kl/y
20 kl/ z
4 x5 =20
kl/x X kl/y - kl/z
kl/x +1/y :kl/z( mexn - Xm+n)

xsy
kx

Therefore, =Xty -

- kl/z

n)

1(x”‘:xn m =
z

ik

(4
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[23] (a)

[24] (d)

[25] (d)

ELE
= 34 X34X32

= log,®. log,s”.logy,*

= log} -Log}. logfy

= 3Iog32% log: 2 log,’

_ 8log2 1log8 2log2
log8 2log2 log10

_ 8log2
log10

=3 |°9fo

Quantity of glycerine = 40 x % = 30 litres

Quantity of water = 40 X% =10 litres

Let x litres of water be added to the mixture.
Then, total quantity of mixture = (40 + X) litres
total quantity of water in the mixture = (10 + x) litres.

So, 0 _2
10+x 1

30=20+ 2x

2x =10

X =5 litres

Therefore, 5 litres of water must be added to the mixture.
Let the third proportional be x.

e2b?_ (a+b}?
(@+b? X
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By cross multiplication

X = (a+ a+b
(ab)z(a‘I]

= @+b)?
(aOb)
[26] (C) 2*-2*1=4

97 _oMe™
[27] (@) x P

1_e"+te™"
X eMle™

Applying Componendo & Dividendo
1+x _ e"+e"+e"lo™"

1x e"+e"le"+e™

1+x _ 2+0"

10x 2¢™"

14X _ o 14X _ 5
10x 10x

Log(1+x)=2n, n=l Log e 1+x
10x 2 10x
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[28] (b)

[29] (b)

[30] (a)

[31] (b)

[32] (c)

Log 144
=Log (16 x 9) =log 16 + log9
=log 2* + log 3?
= 4log2 + 2log3.
Let x quantity of tea worth ¥10per kg. be mixed with y quantity worth 14 per
kg.
Total price of the mixture =10x +14y.
and
Total quantity of the mixture =x +y

Average price of mixture will be 10x+14y _ 11
X+y
10x + 14y = 11x + 11y
3y =x
x_3
1

y

or x :y =3: 1 which is the required ratio.
Let the present ages of persons be 5x & 7x .
Eighteen years ago, their ages =5x 18 and 7x 18.
According to given:

5X|:|18: l

7718 13

65x 234 =56x 144
9x =90

x=10

Their present ages are 5x =5 x 10 = 50 years
7x =7 %10 = 70 years.

Z=xX"

Z=()  (y'=x

Z :yac

Z=(2y  (2=y)

Z =7 abc

abc=1 ( x™=x"then m =n)

Log, [logs(log, X)] = 1

= log, (log, x) = 2 (Converting into exponential form)
=log, x = 3% (Converting into exponential form)
=log,x=9

= x = 2° (Converting into exponential form)

x =512,
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[33] (b) Log (a“b) = 1 (Loga + Log b)
4 2
Log (aT"'b =log (ab)Y2
[Since, log, mn =log, m + log, n and n log,m = log, m"|
Take antilog on both sides.
a+b
= yab
4 F
ath= 44/ab
Squaring both sides
(@ * by’ = (44/ab)’
a?+b’+2ab=16ab
a?+b?> =14 ab
a, 2 = 14, which is the required answer
a
[34] (a) Given : Capital invested by :
A :% 126,000, B : ¥ 84,000, C: % 2,10,000
The ratio of their investments is :
126:84:210=3:2:5
Profit (at year end) =% 2,42,000 gives
A's Share = 1—30 x 2,42,000 =% 72,600
B's Share = 1—"; x 2,42,000 = % 48,400
C's Share = 1—‘2 x 2,42,000 =% 1,21,000
[35] (¢) P--2
Sso,P=-2
3
Now, 2p + ¢
2p—q

Substituting the value of p from (i)
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[37] (d)

)
(
3

t=2x+2

.. Fourth proportional to x, 2x, (x + 1) is (2x + 2)
ie.x:2x i (x+1):(2x +2)

X = 31/3 n 3—]]3

On cubing both sides, we get

3 = (3u3+ 3—113)3
1
x®=3+3 "+ 3x 3”3« E(Iﬂ”3 +313)
1
x3=3+ 3t 3(33+ 313

1 .
X3 = 3+ :—3+ 3x [Using (1)]
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x3—3x—ng
-3
3(x3-3x)=10

. 3x3-9x=10

28l ®) ooy ]

[39] (a)

[40] (a)

e T
el

S

=X
log (m+n)=log m+logn
log(m+n)=log(mn) [ . log (ab)=1loga + log b]
Taking Antilog on both side
Antilog [log (m + n)] = Antilog [log mn]

m+n=mn

mn-m=n

m(n 1)=n

n

ms=——
n-1

Log, (x> + X)- Log,(x+1)= 2

X2+ X m
Log, 1) 2| log,m - Log,n= Log, .
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[41] (b)

[42] (a)

[43] (c)

[44] (c)
[45] (d)

2

, X +X
T ox+1
X2 + X
16 =
Xx+1
16X +16 = x% + X
x?-15x-16=0

x% - 16x+ x-16=0

Xx(x 16)+1(x 16)=0

x+1)(x 16)=0

x= lorx=16

Since x = 1 is not possible therefore x =16
2n + 2n—1
2n+l _2on

I |
= 2(1+2)

(2-1)

|
N
N®

2*x 3¥x 52=360. ............. ()
The factors of 360 are:
23x 32 x5,

2% x 32 x 51 = 360............. 2
On comparing (1) and (2), we get;
x=3,y=2andz=1

[10616/25 1 log, (2°) + log,o(47)[*

[Ioglo 5-3 IOgloz + |0910 (24)]X

llog,, 5 — 3 log,,2 + 4 log,,I*

logy, 5 + 10g,47] ¢

[log,, (5% 2)*[ log (mn) =log m + log n]
ftog,, 10/

1*[ log,a=1]

1

Same as Ans. 26

log,b + log,c =0
log,bc =0
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o
non
o
(@]

(e
=

o |=

So, b and c are reciprocals.
[46] (c) Letthe number added be x
49+x _38
68+x 4
196 + 4x = 204 + 3x
Xx=8
[47] (c) Letthe ratio be 5x : 7x
If 10 student left, Ratio became 4 : 6

5x-10 - 4
7x-10 6
30x - 60=28x - 40
2x =20
x=10
No. of students in each class is 5x and 7x
i.e. 50, 70
[48] (b) 2log x +2log x*+ 2log X3 + ..............
2[log x + log x? + log X* + ............... N
2[log x + 2log X + 3log X + ....cveeeee.. ]
2log x[L+2+ 3 ............. nj

2 log x x ﬂl‘lz_"-‘l)_

=n(n + 1) log x
[49] d) 2.7777
2+0.7+0.07 +0.007 + ...........

2+l+7+7+
10 100 1000

2+7(l+ 1 + 1 + )
10 100 1000

947 ( 1110
10110

1

=24+ 7 X =
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[50] (a)

[51] (a)

[52] (a)

[53] (a)

:2+Z
9
_18+7
9
:g
9
[bmgu3]+(11ubmg]_2
2 3 )

3log;px 9+22 2log,,x =12
log,x +13 =12

log,;x= 1
x=10"
A-2_2
B 6 bk

10A +3B _ 20k +16k _ 86k
6A+2B  10k+10k 20k

:g

20

:Z

4
Given:n=M! forM 2

1 + 1 + 1 Foi + 1
mzn msn m‘n mml'l

=log, 2x3x4x ... X m)

= log, (M!)

:mnn

=1

Given:A:B=B:C
BZ=AxC

or B=4AxC

& A=1,60,000;C=2,50,000

(-2
( Tog® =Tog™ +Tog")
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B = 4/1,60,000 x 2,50,000
B =2,00,000
[54] (c) Sub duplicate ratio of a: 9 = ya : y/8, Compound Ratio (C.R.) = 8:15
Compound Ratio of 4:5 and sub duplicate ratio of a:9 is given by

On squaring (ya)® = 22
a=4
[55] (&) Iflog, x +log, x =6
m +m =6
log2 log4
M + B_ =06
log2  log2t
Jogx , logx _
log2 2log2

!9—1+]

Iogz 2
M =6 xg
log2 8
m =4
log2
logx=4log 2
log x = log 2*
x =24
Xx=16
[56] (d) Given x varies inversely as square of y

i.e.xul
2

y
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[57] (b)

[58] (c)

[59] () Ifsay a, b, c, d are in proportion they bear a common ratio that is

Givenx =1,y =2then

1= K k=1x4=4
@r

Now putting y = 6, k = 4 in equation (1)

Multiply eq (1) and (2)
log, y . log, x =100 x 10
logy, logx _ 1,000
logx log2
logy = 1,000 log 2
logy =log2"°®
y = 21,000

Option (A) % g

oo

alo
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; 7 _ 14
Option (B L =22
ption (B) 3 3
; 18 _ 12
Option (C — = £
ption (C) 27~ 18
; 8 _ 12
Option (D 2 = 2£
ption (D) o o
[60] (b) If x*(x)M3= (x¥3)
I
Xl+l/3 :xa
1
VIR
on comparing
1211
3x=12 X=4
[61] (d) Given
4.,1,1_1
ab bc ca abe
c+a+b _ 1
abc abc
a+b+c=1

taking log on both side
log(a+b+c)=log1l
log(a+b+c)=0

[62] (a) Lettwo Nos. be xandy

Mean proportion between x and y is 18

So, X, 18, y are in proportion

x:18::18:y

x _18

18 vy

Xy = 324

x=28_ @
y

If third proportion between x and y be 144

So, X, Y, 144 are in proportion
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X:y:y:144

X-_y

y 14

y’=144x _ (2)

Putting the value of x in equation (2)
y? =144 x 324

y
y? =144 x324

y = 3144x324

y = Y3x3x2x2 x2x2x2x2x3x3x 3x3

y :?\’/6x6x6x6x6x6
y = 6X6
y = 36
Putting y = 36 in equation (1)
x =324 _
Xx=9,y=36
[63] (a) Given
logzf =102
log v logx
(_'o&‘* - Jog2
log x'?} logx
1_'0&“ :%gz
X
—logx
2Iog )
2log2)* (m
logXx ) log x
(2
4(%") :IE%T
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4 m =1
log x
4log2 =logx
log2* =log x
2t =x

[64] (d) Mean Proportion = {24 x 54

= /1296
=36
[65] (c) The triplicate Ratio of 4 : 5 = 4%: 53

=64: 125
66] @) If Ya+3b+¥c=0

al/3 + b1/3 + C1/3 - 0
a.1/3 + bl/3 - C1/3
Cube on both side
(alls + b1/3)3 - ( Cl/S)S
(a1/3)3 + (b1/3)3 +3 6.1/3 b1/3 (a1/3 + b1/3) = C
a+tb+3a” b ( c®)= c
a+b c3a® p¥3 cB= ¢
a+b+c=2338 plB 1B

( a+b+ c) _ falB.plR cR
3 -

(8 +b +c)3: (@, b, c3)? = abc
3
[67] (&) Since Ratio of three Numberis1:2:3
First No. = x
Second No. = 2x
Third No. = 3x
Sum of squares of numbers = 504
(X)? + (2x)? + (3x)? = 504
X%+ 4x* + 9x* =504

14x> =504
o - 504
14
x> =36
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First No.=x=6

Second No.=2x=2x6=12

Third No.=3x=3x6=18
[68] (d) log,9 . log,2

log9 log2
log4 log3
log8® log2
log2? log3
2log8 log2
2log2 log3
1

[69] (c) (log,x . log,y . log,z)*

= (1)
=1

logx logy logz)®
logy logz logx

[70] (c) The sum of two No. = 80

First No. = x

Second No. = (80 x)

Product two No = x. (80 X)
P =80x x°

w.r.f. ()

2 =80 2x
dx
ﬁ: 2

dxz

For max/minima
Q =0
dx

80 2x
2X
X

0
80
40

X =40 in equation (jii)
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[71] (b)

[72] (b)

[73] (c)

a_

dx®

(Negative)

function is maximum at x = 40
Numbers are 40, (80 40)

=40, 40
Given,
X:y=2:3

Let x=2k, y=3k
(5x+2y):(3x y)

(x-y)

_ Bx2k+2x3k

3x2k- 8k
1

3
2

2

-3k

XK

=

6:3
If (25)1%°
25150
25180
25%
25100
52 100
( 5)200
54 50
Y,
X

o

= (25x)*°
= 25%, x*

XSO
XSO
XSO
XSO
XSO

=X
:54

|

.Lb b2+bo+o? .Lo c2+a0+at
ye Ly

- (y.-b).hb»’_ (w-o)bhhow’.(yo-a)o‘uou’
— r.-b.- wa_ot yoa_.a

_ yn‘-b‘+b‘-o‘+o‘-a‘

:yO:_’]_
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[74] (b)

[75] (b)

[76] (b)

[77] (c)

Let Salary of Q =100
Salaryof P =100 25% of 100
=100 25
=75
Salary of R =100 + 20% of 100
=100 + 20
=120
Ratio of salary of Rand P =120:75=8:5
If  x2+y?=7xy
X% + y? + 2xy = 7Xy + 2Xy
(x +y)* = 9xy
taking log on both side
log (x +y)?> =log 9xy
2log (x+y)=log 9 +logx + logy
2log (x +y)=log 3>+ log x + log y
2log(x+y)=2log 3 +logx+logy
2log(x+y) 2log3=logx+logy

7o 259
=logx+logy
log -(x—;ﬂ=%[logx+logy]

A person has Assets worth =% 1,48,200
Ratio of share of wife, son and daughter

=3:2:1
SumofRatio =3+2+1=6
Share of Son = % x 1,48,200
= 49,400
Ifx =log,12 ,y =10g,;,24 and z = log,;36 then
XYZ+1
=100,,12 x 09524 % 109,436 + 1
= E_12 MM +1
log24 log36 log48
= 5_12 +1
log48
_ 12 +
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FiE4E

éki

Jog38
log48
= 2.l0gz524 . 109,536

=2yz
[78] (a) Givenlogx=a+Db,logy=a b

Iog(wx) =log 10x log y?
y2
=log 10 +log x 2logy
=1l+(@+hb) 2(a b)
=l+a+b 2a+2b
=1 a+3b
[79] (b) If x=1+log,qr,y=1+log,rp,z=1+log, pq

x:1+m
logp

x = logp +logqr
logp
x = logpar
logp
1__logp
x logpgr
Similarly
1__logq
y logpgr
1__logr
logpgr
1 __logp , logq , logr
z logpgr logpgr logpgr

z
1,11
Xy



Chapter - 1: Ratio and Proportion, Indices and Logarithm

S-633

— + + r
logpqr
- logpar
logpar
=1
[80] (c) Ratio of the salary of a person in three months =2:4:5
Let, Salary of I" month = 2x

Salary of I month = 4x
Salary of 1lI* month = 5x
Given

(Salary of Product of last two months)  (Salary of Product I*' two months)

= 4,80,00,000
(4x.5x) (2x.4x) =4,80,00,000
20x* 8x? =4,80,00,000
12x? = 4,80,00,000
x? = 40,00,000
x = 2,000
Salary of the person for second month = 4x = 4 x 2,000 = 8,000
[81] (a) Let SP of mixture is ¥ 100
Then Profit = 14.6% of 100
=146
CP of mixture = (100 14.6)
=854
If SP is % 100 then CP =85.4

If SP is % 1 then cp = 854
100

If SP is ¥ 17.60 then CP = ?;x 17.60

=15.0304
CP of the Mixture per kg =% 15.0304
2" difference = Profit by SP 1 kg of 2" kind @ ¥ 15.0304
=15.54 15.0304
= 0.5096
1% difference =% 15.0304 13.84
=% 1.1904
The Require Ratio = (2" difference) : (1% difference)
=0.5096: 1.1904
=3:7
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[82](d) If p*=qg,q=randr* =p°
q=p, ¢ =randr* =p°
@y =p°
[(PYT =p°
pxyz - p6 - XyZ - 6
[83] () Logx=m+nandlogy=m n
Then log (M) =log 10x log y?
yz
=log10+logx 2logy
=1+logx 2logy
=1+(m+n) 2(m n)
=1+m+n 2m+2n
=3n m+1
[84] (@) If 15(2p* q°) =7pq
30p? 15¢° = 7pq
30p* 7pg 15¢°=0
30p? 25pq+18pg 15¢0°=0
5p(6p 5q) +3q(6p 5q) =0
(6p 50) (5p +3q)=0
If 6p 5g=0 and 5p+3g=0
6p =5q S5p= 3q
E:E: : :5;62 :-_3
a8’ " 7q s
(not possible)
[85] (b) The third proportion of 12,30
2 ( z
c= b_: w = ﬁ =75
a 12 12
The Mean proportion of 9,25
b =4ac=49x25 = 225 = 15
Ratio of third proportion of 12, 30
and Mean proportion of 9, 25 = 75:15
=51
[86] (c) logs 3 x log, 4 % log, 5

-Jog8 , log4 ,
s g "ot
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_ log4
log2
_ log 2
log2
" Thogz
[87] (a) Let x to be added
Then (10 + x), (18 + x), (22 + x), (38 + X) are in prop.
Product of Extremes = Product of Mean
(10 + x) (38 + x) = (18 + x) (22 + x)
380 + 10x + 38x +/x?= 396 +18x + 22x +/
48x + 380 = 396 + 40x
48x - 40x =396 - 380
8x =16
X =2
(88] (b) 204+2M1 _ on4n2
2mi_gn  onal_pn

[89] (b) Theintegral part of alogarithms is called Characteristic and the decimal part
of a logarithm is called mantissa.

x2-(y-2z° y*-(x-2* z2-(x-y)
(x+22-y2  (x+yP-z2 (y+2-x?
ey (oyed] | (exeD) (9-x+2) | (24X-Y) (BxFY)
(rz+y) (X22-9)  (K+y+2) Xoy<Z)  (+z+X) (y+2oKF

[90] (b)
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_X+Y-Z Y+Z-X  Z+X-y

x-l-y'l-z x-l-y'l-z x-l-y'l-z
_ X+Y-Z +Y+Z-X + Z+X-Y
- X+y+2

X+Y+2Z

[91] (d) Givenx=3yandy = %z
X
o= 3

1andy z=2:3
11x2

< %

Y
3 x
6:

I ||><
NI\)” _|.|

X:1y:z=6:2:3
[92] (c) Iflog, (X*+X) -log, (x +1) =2

oo, { 65 1)}
33}

log, x=2

X = 4?

x=16

1 + 1 + 1

[93] (b)
log;60 log,60 log;60
= loggy3 +10gy, 4 +10ge, 5 I]'o;‘b-log,,a]
= loge, (8% 4x 5)
= 'ogweo
[94] (c) ) If 3*=5/=75" =k (let)

then 3*=Kk, 5Y=k, 75 =k
3 - kl/x, 5 - kl/y, 75 - kl/z

we know that
75 =3 x5x5
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101 1
k% = kX*. kY. kY
1 14,1
kZ=KkxVYY

on comparing

[95] (c) If log2 =0.3010 and log 3 =0.4771
then log 24 =log (2%x2x2x3)
=log2+log2+log2+log3
=3log2+log3
=3x0.3010 + 0.4771
=0.9030 + 0.4771

=1.3801
[96] (@) If abc=2
ab =2 =71 a= 2-2pict
(]
bc =2=24a" b= 2=-2¢c g
a ca
ca =2=2p c=2-2a"p!
b ab
Given 1 + 1 + 1

1+a+2b™ 4 1, 51 1+c+a’!

= 1 + 2b-1 + a
1+a+2b" g1y +%b s0-1) a(l+c+a™)

_ 1 . 2p-1 ,_8
(1+a+2b-) 2b-'+1+2b-10-1 a+ac+l

_ 1 . 201 . a
1+a+2b! 2b-1+1+a a+2b-1+1

_  1+2b7'+a

1+a+2b"

1
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[97] (a)

[99] (b)

[100] (b) Ifa =

=23

=3:2

=3x

=2X

= 23— 3x— 2X
=23-5x

Total no. of coins

Ratio of ¥ 1 coin : ¥ 2 coins
No. of ¥ 1 coins

No. of ¥ 2 coins

No. of ¥ 5 coins

let

Total value of all coins = 43

3Xx1+2xx2+(23-5x)5=43

3Xx+4x + 115 - 25x =43
—18x=43-115
—18x=-72

c:d=6:7

ole
X
olo

log (1% + 2% + 3% + ------ +nd)
=log (I n®)

o)
ofi

=2Jlogn+log (n+1)-log 2]
=2logn+2log(n+1)-2log2

M and b = M
R
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oo (BB | (B4
V6-5 B+
_ (/8+/Bp+(/6-yBY
8-1B) (/8+/5)
_ 6+5+}ﬂ+6+5-w

(/8- (/B
-2 2
6-6 1
a_bz(ﬁ/&ﬂ/g) w/§-1/5] -1
v8-y5)\ /8+/8
1 .1 _b%+a?_ (a+bp*-2ab

a? b2 a2?p? (ab)®
- (22)2-2)(1 = 484-2 - 482
(Vs 1
[101] (c) Ratio of ¥ 5 coins and % 10 coins=8:15

Let the No. of ¥ 5 coins = 8x
and the No. of ¥ 10 coins = 15x

The value of ¥ 5 coins =35 x8x
360 = 40x
x =%
40
X =9
No. of ¥ 10 coins = 15x
=15x9
=135
[102] (c) Iflog, [log, (log,x)] =0
log, (log, x) = 3° [ log,b=x b=a"
log, (log, x) =1
log, x = 4!
log, x = 4
x =24

x=16
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[103] (d)

[104] (a)

[105] (c)

|f|og("_;¥) = %(Iogx+ log y)
2 Iog(x—;x) =log x + log y
loo("—;l]’ = l0g (xy)

x-y)* -

( 2 ) o

2
Xyl =
( 2 ) o

X% + y? - 2Xy = 4xy
X? + y? = 4xy + 2xy

f@a+b):(b+c):(c+a)=7:8:9
Let,
a+b=7K @
b+c=8K (2)
c+a=9K ©)
Adding equation (1), (2) and (3)
We get:
atb+b+c+c+a=7K+8K+9K
2a+2b+2c =24K
2(@a+b+c) =24K
2x18 =24K
36 = 24K
_ 36

N R




Chapter - 1: Ratio and Proportion, Indices and Logarithm

S-641

Putting K =3/2in equation (1), equation (2) and equation (3)

a+b=7x§
2
_ 21
a+bh=22 4
2—()
b+C:8X§
2
b+c=12 (5)
and c+a=9K
3

c+a=9x =
2

-7
c+a—? (6)

Here a+b+c=18
ﬂ+c=18=>c:18_ﬂzﬁ
2 2 2
Now a+b+c=18
b+c+a=18
12+a=18=a=6
and a+b+c=18
b+c+a=18

b+2 —18=p=18-27
2 2

Nl

a:b:c=6:g:ﬁ
2 2

:2x6;2xg;2xﬁ
2 2

=12:9:15=4:3:5

o i) e i)

= x@-p'P ya-a®? yan

=X, X", X°

- Xa+b+c
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[107] (d) If log, §2 = -

16
~log, (2 =L
=1 log, 2 = 1
3 15
log, 2 = 1—35
-1
log, 2 = =
Ox 5
2 = 1/5
X =

W N X
N @



