CHAPTER

1

Ratio and Proportion,
Indices and Logarithm

[1] (b) Let numbers be 2x and 3x.
Therefore, (3x)?  (2x)? = 320
9x* 4x* =320
5x* =320
x> =64
x=8
Numbers are: 2x=2x 8=16
3x=3x8=24
[2] (d) As per the given information :
plx? P2

[3] (a) Letthe quantity of copper and zinc in an alloy be 9x kg and 4x kg.
Therefore, 9x =24
24 _ 8 2

X = = - =2~ kg.
9 3 3 g
Sozine=4x=4x§kg.
2
= 10 = kg.

3 9

16 25 81
[4] (c) 7Log(ﬁ]+5Log (ﬂ]ﬂﬂ'og[ﬁj

7(log 16 log 15) + 5(log 25 log 24) +3 log (log 81 10g80)
7[4log2 (log3+logb5)+5[2log5 (3log2+log 3)]
+3[4log 3 (4log 2+ log 5)]

28log2 7log3 7log5+10log5 15log2 5log 3
+12log3 12log2 3log5=1log?2
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[51 (c)

(6] (a)

[71 (b)

[8] (a)

Let the numbers be 7x and 8x .
So, x+3 _ 8

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

x=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,
x+ B 2X g5

2 4

4x+8x+2x=56 x4

14x = 224
X = % =16
14

Number of 50 paise coins is 4x16 = 64
(a1/8 + af1/8) (a1/8 af1/8) (a1/4 + af1/4 ) (a1/2 + af1/2)
(a1/4 af1/4) (a1/4 + af1/4) (a1/2 + af1/2)
[using (@ b?) = (a b) (a+ b)]
(a11/2 1af1/2) (a1/2 + af1/2)
a' a
1

a
a

aIog:. logg. logd. log

a x |°gc, log® . log" _ {using log a® = Io_g"]
log® log® log® log” log®

log!

log?

a log’,

logo™,

t[using a™= *=m]
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[91 (b)

[10] (c)

[11] (a)

[12] (b)

1
Log 100X = —

i N

(10,000) "*  x = [using log a°= x, = a*=b
1
(10,000)"/4

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 L ie.
7 8 56
% of 1, i.e.1 of the original share of each person.
Let the number of coins be 3x,4x,and 5x.
4x |, 5x

Then, 3x+ — + == =187
2 10

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

Number of coins:

One rupee = 3x =3 x34 =102
50 paise =4x=4 x 34 = 136
10 paise =5x=5x 34 =170
Xm+3n . X4m—9n

X6m—6n
Xm+3n+4m—9n . XaDXb
= using
X6m—6n Xa+b
X5 m-6 n
- 6 m-6n

X
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5m-6n-6m+6 : x@ b
= x Mo emn ysing — = x*
xb

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

log (2a 3m=km(z

2a 3p=42
b
2ab 3b? =a
2ab a =3b?
a2b 1) =3b?
_ 3b2
a =
2bl11
[14] (c) L —
1+Za—b+za—c 1+Zb—c+zb—a 1+Zc—a+zc—b
_ 1 . 1 . 1
1,20 ,2° 20,z g,z 2
za z@ zb zb zb z¢©
- b -
= z ? + z + z °
z@+zbize zbizoe,za Fo,za,z-b

z @tz byz-e

z3+zbizc

=1
[15] (d) Let the 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 _8
5.25x 7
This does not give the value of x
So, the given data is inadequate.
[16] (b) B:ﬂand£=g
Q 12 R 8

P _11x9 99 P _ 9%x11 _ 99
— and
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Therefore, g = ﬁ = i
R 88 22
So, Q:R =27:22
M71(e) —— + 1+ 1
Iog(abbc) Iogéabc) Iog(abc)
al C ca

1 1 1
_ log(abc) log(abc) log (abc)
log(ab) log(bc) log (ca)

logb
loga
log(ab) , log(bc) . log(ca)
log(abc) log(abc) log(abc)
_ log (abxbcxca)
logabc
log a2b2c?
log (abc)
_ log(abc)® _ 2 log(abc) _ 9
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, Band C
-1.11
456
= 191210 _ 454210
60

using log b =

Therefore, A's share = 407 x g =3165

B's share = 407 x 12 =%132
37

C's share =407 ><E =3110
37
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[20] (a) Lettheincome of A and B be 3x and 2x respectively and expenditures of A and
B be 5y and 3y respectively.
Therefore, 3x 5y =1500 ............. (i)
2x 3y=1500 ............. (ii)
Solving (i) and (ii) Simultaneously
We get x = 3000 and y = 1500
Therefore, B's income = 2x = 2 x 3000 = ¥ 6000
[21] (d) 4 = 5 =207 = k (say)
4 - k1/x
5 = kW
20 = k'
4x5 =20
k1/x X k1/y - k1/z
k1/x+1/y =k1/2( meXn - Xm+n)
X+y
k Xy - k1/z
Therefore, = x+y - 1 (x"=x" m=n)
Xy z
z = XY
X+Yy
[22] (a)
5
2
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[23] (a)

[24] (d)

[25] (d)

-5 7
34 x34x3

logg"OLog,°
= logs®. log,¢’.log,,*

23 432 23
= log; ,Log, , logj,

3Iog32% log; 2 10g:¢°

_ 310g2 110g3 2log2
log3 = 2log2 log10
_ 3log2

log10
=3 log 4o

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, 30 -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.

a’lb?_ (a+by?

(a+b)? X
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By cross multiplication

x = (a+b)? {a+bf

(a20b?)

[26] (c) 20 -2""'=4

2 =8

2x :23

X =3

XX :33
=27

_ee™
en+e—n

x

[27] (a)

e n+e—n

e"e™

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

10x en+e"JeN+e™"
1+x _ 2+e"

1.
X

10x 2e™"

1+x = g2 1+x =2

10x 10x

Log 1+x =2n,n=lLoge 1+x
10x 2 10x

[28] (b) Log 144
=Log (16 x 9) = log 16 + log9
=log 2* + log 3?
= 4log2 + 2log3.
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[29] (b) 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
y 1

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

5x018_ 8

7118 13

65x 234 =56x 144
9x =90

x=10

Their present ages are 5x = 5 x 10 = 50 years
7x =17 x10 =70 years.

[31] (b) X

NNNNN

<A
8%

=

<
D

I}
Xat

abc =1 ( x™=x"then m =n)

[32] (c) 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.

[33] (b) Log (

)= %(Loga+Logb)
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[34] (a)

[35] (c)

[Since, log, mn =log, m +log, n and n log,m = log, m"]

Take antilog on both sides.

a+b
= yab

4
a+b=4yab

Squaring both sides

(a + b)? = (44/ab)?
a?+b*+2ab=16ab
a?+b? =14 ab

a,b_ 14, which is the required answer

b 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 é%szzmm=?7z&m

B's Share % x 2,42,000 =¥ 48,400

5

C's Share E x 2,422,000 =% 1,21,000

2

3

So, p=_—24
3

Now’ M
2p-q
Substituting the value of p from (i)
- 2q)
2 ( +
3 q

P
q
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[36] (c)

[37] (d)

- 4q

T—q

-4q+ 3q
3

- 49- 3q
3

-9, 3

3 -7q

Let the fourth proportional to x, 2x, (x + 1) be t, then,
X x+1

2x t
I x+1
2t

t=2x+2

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

x =313, 313

On cubing both sides, we get

3 = (31/3+ 3—1/3)3
1
w3 =3+43143x33 ¢ 317(31/3 " 3—1/3)
1
x’=3+ 3+ 337 +377)

1 .
x3=3+ 3 3x [Using (1)]
3 9+1

3(x>—3x)=10

" 3x2—9x=10
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-1/2

[38] (b) [1—{1—(1—x2)_1}_1] -
{1 - 1}]
) { —x —1} }

]

=X
[39] (@) log (m+n)=logm +logn
log(m+n)=log(mn) [ log(ab)=Iloga +log b]
Taking Antilog on both side
Antllog [log (m + n)] = Antilog [log mn]
m+n=mn
mn—m=n
m(n 1)=n
n
n- 1
[40] (a) Log, (x* +x)- Log,(x+1)=2

X+ X m
Log, 1) 2| log,m - Log,n= Log, o

2
2 X"+ X

x+1
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[41] (b)

[42] (a)

[43] (c)

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

16x + 16 = x2 + x
x*-15x-16=0
x?-16x+x-16=0
x(x 16)+1(x 16)=0
(x+1)(x 16)=0

x= 1orx=16

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

2" (1 2)

2n(2-1)
= 3.3

2 2

1
2*%x 3 x 57 =360. ... (1)
The factors of 360 are:
22x32x 5,

22x32x5"=360............. (2)

On comparing (1) and (2), we get;
x=3,y=2andz=1

[Iogw\/ﬁ Olog,, (2°) + Iog1°(42)]x
[logs 5 — 3 log,e2 + log,, (2°)]*
[log, 5 — 3 l0ge2 + 4 log,*
[logs, 5 + logo’] ¥

[logqo (5 % 2)[ log (mn) =log m + log n]
[logy, 101*

1[ log.a=1]

1

Same as Ans. 26

log,b + log,.c =0

log,bc =0

a’=bc

bc=1

1

C
So, b and c are reciprocals.




S-540

CPT Solved Scanner : Quantitative Aptitude (Paper 4)

[46] (c)

[47] (c)

[48] (b)

[49] (d)

Let the number added be x

49+x 3

68+x 4

196 + 4x = 204 + 3x
x=8

Let the 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

2log x + 2 log x? + 2log X* + ..............
2[log x + log x* +log x> + ............... N
2[log x + 2log x + 3log X + ... ]
2log x[1+2+3............. n]

n(n +1)

2 log x x
=n(n+ 1) log x

27777
2+0.7+0.07+0.007 +...........

7 7 7
o — et —t——— +
10 100 1000
2+7 i+i +L+ ........
10 100 1000

7 1/10
101/10
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(501 (a) (IongxD 3] . ( 11DIog1°x] _,

3
3log,xx 9+22 2log,,x=12
logx + 13 =12
log,x = 1
x=10"

A_ 2 _ 2
511(@a) — === =—
[51] (a) B 5 Bk

10A +3B _ 20k +15k _ 35k

5A +2B 10k + 10k 20k
_ 35
20
_ 1
4
[52] (a) Given:n=M! forM 2
L P
log,” log," log," log,,"
or, =log,2+ log3+log*+.......... +log,™
=log, (2x3x4x ... x m)
= log,, (m!)
= log,"

=1
[53] (a) Given:A:B=B:C

B2=AxC
or B=yAxC

& A=1,60,000;C =2,50,000
B = 1/1,60,000 x 2,50,000
B =2,00,000

~log,? = 1
> log,”

(- log® = log™ + log")

[54] (c) Sub duplicate ratio of a: 9 = /a : /9, Compound Ratio (C.R.) = 8:15
Compound Ratio of 4:5 and sub duplicate ratio of a:9 is given by
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[55] (a)

[56] (d)

On squaring (ya)? = 22
a=4

If log, x + log, x =6

Ioﬂ +M =

log2 log4

Ioﬂ + Ioi =6

log2  log22

logx , logx

log2  2log2

Ioﬂ 1+ 1] =6

log2

logx , 3

log2 2

logx _ g

log2

Ioﬂ =4

log2

log x =4 log 2

log x = log 2*

x =2

x=16

Given x varies inversely as square of y

i.e.x0(i

Given x =1,y = 2 then
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1= K k=1x4=4
(2

Now putting y = 6, k = 4 in equation (1)
4
62
36 9
3n+1 +3n _ 3n.31 +30
3n+3_gn+t  gn 33-3n 3
_ 3" (3 +1)
3" (3% -3)
_ (3+1)
(27 -3)

[57] (b)

LIENNIPS

[58] (c) Givenlog,y =100 ................... (1)

Multiply eq (1) & (2)
log, y . log, x =100 x 10
logy, logx _ 1,000

logx log2
logy = 1,000 log 2
log y =log2"%®
y = 2100
[59] (a) If say a, b, ¢, d are in proportion they bear a common ratio that is % = %
: 6 5
Option (A = =
ption (A) 5 Z
. 7 14
Option (B ~ = =
ption (B) 2 5
: 18 12
Option (C —= =
P (©) 27 18
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9
[60] (b) If x'(x)"=(x"3)
1
X3 = ng
Ay
x4 =3
on comparing
4 _x
W3
3x=12 X=4
[61] (d) Given
L P
ab bc ca
1
abc
c+a+b _
abc
1
abc
atb+c=

taking log on both side
log(@a+b+c)=log1
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

L:E

18 y

xy = 324
324
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If third proportion between x & y be 144
So, X, y, 144 are in proportion

X:y:uy:144

X=-_Y¥

y 144

yv=144x _ (2)

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

y
y* =144 x 324

y = 9144x324

y = %3x3x2x2x2x2x2x2x3x3x3x3

y %6x6x6x6x6x6
y =6x6
y =36
Putting y = 36 in equation (1)
X = ﬁ =9
36
x=9,y=36
[63] (a) Given

fog o} =log.2
log y/x log x
( log 2 ]2 _ log2

12

log x log x
log 2 _ log2
1 log x logx

N

[ 2Iog2]2 _[log2
log x log x
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( IogZ] ( IogZ]1
log x log x
Iog 2 =1
Iog X
4log2 =logx
log2* =logx
28 =x
[64] (d) Mean Proportion = /24 x 54
= /1296
=36
[65] (c) The triplicate Ratioof 4 : 5=4°:5°

=64:125
6] (a) If Ya+¥b+3¥c=0

a1/3 + b1/3 + C1/3 - 0

a1/3 + b1/3 - C1/3
Cube on both side

(a1/3 + b1/3)3 — ( C1/3)3

( 1/3) (b1/3) + 3 . 31/3. b1/3 (a1/3 + b1/3) -

atb+3a™ b"™ ( c®)= ¢
a+ b c 331/3 b1/3 C1/3 = c
a+ b +c= 3a1/3 b1/3 C1/3

( a+b+ c) _ 3a'®.p™R.c'?

3 3
a+b+ 3_ 13 W13 pna13\3 —
( ) = :(%C )° = abc
[67] (a) Since Batio of threefumberis1:2:3
First No. = x
Second No. = 2x
Third No. = 3x

Sum of squares of numbers = 504
(x)? + (2x)? + (3x)? = 504

X%+ 4x2 + 9x* = 504

14x*> =504
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[68] (d)

[69] (c)

[70] (c)

w2 = 204
14

x> =36

X =6

First No.=x=6

Second No. =2x=2x%x6=12
Third No.=3x=3x6=18
log,9 . log,;2

log9 log2

log4 log3

log3? log2

|og22. log3

2log3 log2

2log2 log3

= 1

(log,x . log,y . log,z)°

_ ( logx logy Iogz)3
logy logz logx

(1)°

1

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. (x)
9 -go ox
dx
.,
dx?
For max/minima
d g
dx
80 2x =0
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2x = 80

x =40
x =40 in equation (iii)
d?p _ .
— = 2 (Negative)
dX2

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

=40, 40
/
[71] (b) Giyen,
x:y=2:3
Let x=2k,y=3k
(5x +2y): (3x y)
_ (5x+2y)
(3x-y)
_ 9x2k+2x3k
3 x2k- 3k
_ 10k + 6k
6k - 3k
= ﬁ
3k
=16:3
[72] (b) If (25)™° = (25x)%®°
25150 - 2550. XSO
25150 = 0
2550
25100 — y50
(52)100 - XSO
5200 = 50
(54)50 - XSO
5 =x
x =5*

a)aZ+ab+b? p) b2 +bc+c? o) cZ+ac+a?
y® y° y?

- (ya—b)a2 +ab+b? (yb—c)b2 +be+0? (yc—a)02 +ac +a

2
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[74] (b)

[75] (b)

[76] (b)

[771 (c)

3_b3

ya

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 salaryof Rand P =120:75=8:5
If  x2+y*=7xy
X%+ y? + 2xy = Txy + 2xy

(x +y)* = 9xy
taking log on both side
log (x +y)* =log 9xy
2log (x+y)=log9+logx+logy
2log (x +y) =log 3% + log x + log y
2log(x+y)=2log3+logx+logy
2log(x+y) 2log3=logx+logy
(x+y)
2 ilog 3 }
=log x +log y
x+y) _ 1 +
log 3 > [log x + log y]

A person has Assets worth =¥ 1,48,200

Ratio of share of wife, son & daughter
=3:2:1

Sum of Rato =3+2+1=6

Share of Son = % x 1,48 200

= 49,400
If x =log,12,y =logs;24 and z = log,;36 then
XYZ +1
09,412 % 10g3524 % 109,536 + 1
— Iog12_ Iogz4_ log36 +1
log24 log36 log48
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M + 1
log48
log12 + log48
log48
log(12 % 48)
log48
log(576)
log48
log242
log48
2log24
log48
= o log24 log36
log36 log48
= 2.10g5524 . 109,536
=2yz
[78] (a) Givenlogx=a+b,logy=a b

log ( 10X] =log 10x log y?

7
=log 10 +log x 2logy
=1+(a+b) 2(@a b)
=1+a+b 2a+2b
=1 a+3b
[79]1 (b) If x=1+log,qr,y=1+log,rp,z=1+log, pq

x=1+ logqr

logp
X = logp +logqr
logp
X = logpar
logp
1__logp
x logpqr
Similarly
1_ logq

y logpar
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1_ logr
z logpqr
1+1+1 _ logp + logq + logr
X y z logpgr logpqr logpqr

_ logp +logq +logr

logpqr
- logpar
logpqr
=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 IlI” 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
=14.6
CP of mixture = (100 14.6)
=854
If SP is ¥ 100 then CP = 85.4
85.4

If SPis¥ 1then CP = —=
100

85.4

If SP is ¥ 17.60 then CP = x 17.60
100

=15.0304
CP of the Mixture per kg =¥ 15.0304
2" difference = Profit by SP 1 kg of 2™ kind @ ¥ 15.0304
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[82] (d)

[83] (a)

[84] (a)

[85] (b)

=15.54 15.0304
= 0.5096
1% difference =% 15.0304 13.84
=31.1904
The Require Ratio = (2™ difference) : (1% difference)
=0.5096 : 1.1904

If p*=aq,
q

Logx=m+nandlogy=m n

Then log (1—02)(] =log 10x log y?

y
=log10+logx 2logy
=1+logx 2logy
=1+(m+n) 2(m n)
=1+m+n 2m+2n
=3n m+1
If  15(2p* q°) =7pq
30p? 159 =7pq
30p* 7pg 150°=0
30p? 25pq+18pq 150°=0
Sp(6p 5q) +3q(6p 5q)=0
(6p 5q)(5p +3q)=0
If 6p 5g=0 and 5p+3g=0
6p = 5q 5p= 3q

q 6 "Tq 5
(not possible)

The third proportion of 12,30

2 2
c= b_= —(30) :@:75

The Mean proportion of 9,25

b=yac=9x25 =225 =15
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[86] (c)

(871 (a)

[88] (b)

Ratio of third proportion of 12, 30
and Mean proportion of 9, 25 = 75:15
=51
logs 3 x log; 4 x log, 5
_Jeg3 _ log4 log5
log5 log3 log2
log 4
log 2
_ log 22
log 2
M: 2

log 2

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
2n4 2t onion o
M1 _gn  onot _on
- Z11+27
212'-1)
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[89] (b) Theintegral part of a logarithms is called Characteristic and the decimal part
of a logarithm is called mantissa.
x?-(y-2z>  y?-(x-2z)* z?-(x-y)
(x+2)2-y2  (x+y)?-z2 (y+z)*-x2
_(x+y-2)(x-y+2) (y+x-2)(y-x+2)  (z+X-y)(2-X+y)
(x+z+y) (x+z-y) (X+y+2)(x+y-2) (y+z+x)(y+z-x)
_X*y-Z y+zZ-X zZ+X-y
X+Y+Z X+Yy+Z X+Yy+Z
_ XHY-Z +Y+Z-X +Z+X-Y
- X+y+2Z

[90] (b)

_X+y+z
X+y+2Z

1

[91] (c) Givenx=3yandy= %z

x_ 3 _ ¥y_2
y_1andz_3
x:y=3:1andy:z=2:3
=3%x2:1x2
=6:2
X:y:z=6:2:3
[92] (c) Iflog, (x*+ Xx)-log, (x + 1) =2
2
log, (xZ+x =2
(x+1)
o { o +11))}= :
X+
|og4x=2/ / /
X=42/ / /
x=16
03 ) —1 1 1
log,60 log,60 log,60
= logg, 3 +l0gg, 4 +l0gg, 5 0 Iogabzlogba

loge, (3% 4 x 5)
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log,, 60
1




