Question 1: Let (xo, yo) be the solution of the following equations.
(2x)n2 = (3y)in3

3inx = 2InY Then x, is

(a) 1/6

(b) 1/3

(c) 1/2

(d) 6

Solution:

Given that (2x)"" 2 = (3y)" 3 (i)

Taking log on both sides

log 2 log (2x) = log 3 log (3y)

log 2 (log 2 + log X) =log 3 (log 3 + log y) ..(ii)

Algo d"*=21Y ()

Taking log on both sides

logxlog 3 =logylog2

log y = log x log 3/log 2 ...(iv)

Substitute (iv) in (ii)

log 2 (log 2 +log X) =log 3 (log 3 + log x log 3/log 2 )
(log 2)? + log 2 log x = (log 3)* + log x (log 3)%/log 2
[log 2 -(log 3)2/log 2] log x = (log 3)* — (log 2)2

log x = [(log 3) — (log 2)%)/[ (log 2)* — (log 3)?/log 2]

logx=-log 2
log x = log 2’
S
=172

Hence option c is the answer.
Question 2: If 3* = 4“7 then x =
Solution:

Given that 3% = 4%

Take log on both sides

log 3* = log 4%
XIn3=(x-1)In4

=xIn4-In4

IN4=x(In4—-1In 3)
Sox=In4/(In4—In 3)
=1/(1—1In 3/In 4)

=1/(1 -logy 3)

Hence the value of x is 1/(1 — log, 3).

Question 3: The number of positive integers satisfying the equation x + log,o(2* + 1) = x log,5 + log, 6 is

(d) infinite

Solution:

X + logqp(2* + 1) = X log1pD + log1g 6

X [1—10g199] + l0g1g(2* + 1) = log4( 6

X [log1g 10 —log1p 5] + log10(2* + 1) = log1p 6
x 10g192 + logg(2* + 1) = 10g19 6

logig 2* (2% + 1) = logqp 6

(22 +2x-6=0

2% = 2 or 2* = -3 (rejected)

=> X =1

So number of positive integers = 1

Hence option b is the answer.

Question 4: If log; 2 = k, then log,s 28 is equal to
(a) (1+2k)/4

(b) (1+2K)/2

(c) (1+2K)/3

(d) none of the above

Solution:

Given logs 2 =k
logyg 28 = ].Dg?-z 28

= V2 log7 28

= V2 10Q7 (4%7)

=%log7 4 + Y2 logy 7

=Y logy 22 + ¥4

=logy 2+ %

=k+%

= (2k+1)/2

Hence option b is the answer.

Question 5: If log, x = b for permissible values of a and x then which is/are correct.
(a) If a and b are two irrational numbers, then x can be rational
(b) If a is rational and b is irrational, then x can be rational

(c) If a is irrational and b is rational, then x can be rational

(d) If a and b are rational, then x can be rational

Solution:

Given that loga x = b

=>x = eP/a

Case 1: Let, b be any irrational number and a be equal to a = e” that means a is irrational because e is irrational.
So x = eP/a becomes rational.

Hence option a is correct.

Case 2: Let a be rational and b is irrational.

If we take any rational number asaand b =1In a, thenx =eba=en?a=aja=1.
S0 x is rational.

Hence option b is correct.

Case 3: Let a be irrational and b is rational,

If we consider any rational number as b and a = eb
Then x = e®/e® = 1 is rational.

Hence option c is correct.

Case 4: let a and b be rational.

If we take a = any rational number and b = 0, x can be rational.
Hence option d is correct.

So option a, b, c and d are correct.

Question 6: If x = 9 is a solution of In(x? + 15a%) - In (a-2) = In (8ax/(a-2)) then
(a)a=3/5

(b)a=3

(c)x=15

(d)yx=2

Solution:

Given In(x? + 15a°) —In (a-2) = In (8ax/(a-2))

In [(x?2 + 15a2)/(a-2)] = In (Bax/(a-2))

=> (x? + 15a2)/(a-2) = (8ax/(a-2))

=> x2 + 15a2 = 8ax

=>x2 + 15a2 - 8ax = 0 ..(1)

Given x = 9 is a root.

=>81+15a°-72a=0

=>5a2-24a+27=0

=>(6a-9) (a-3) =0

=>a=9/bora=3

Put value of a in (i)

When a=9/5, we getx=9orx=27/5
Whena=3, wegetx=9o0rx=15

Hence option b and ¢ are correct.

Question 7: If log,o 5 = a and log, 3 = b then

a) logsp 8 = 3(1-a)/(b+1)

c) l0go43 32 = (1-a)/b

(@)
(b) logap 15 = (a+b)/(3-2a)
()
(d) none of these

Solution:

Given logg 5=aandlogiyy3=Db
We check all the given options.
logsg 8 = log 23/log (3%10)

=3 log 2/( log 3 + log 10)

=3 log (10/5)/(1 + log 3)

=3 (1 -log 5)/(1 + log 3)

= 3(1 — a)/(1+b)

Hence option a is correct.

logao 15 = log 15/log 40

= log(3x5)/log(10x4)

= (log 3 + log 5)/(1 + log 22)

(log 3 + log 5)/(1 +2 log 2)

(log 3 + log 5)/(1 +2 log (10/5))

(log 3 +log 5)/(1 +2 (1 —log 5))

(log 3 + log 5)/(1 +2 — 2 log 9)

(b+a)/(3 — 2a)

Hence option b is correct.

l0g,43 32 = log 32/log 243

= log 2°/log 3°

=5log 2/51og 3

=log 2/log 3

=(1-1log 5)log 3 (since log 2 = log (10/5) =log 10 —log 5 =1 —log 5)
= (1-a)/b

S0 option ¢ is correct.

Hence option a, b and ¢ are correct.

Question 8: The value of ((][;..g2 9)2) Ie-g:»-fllngz ) ¥ (\/?) gy 7 S

(d) none of these

Solution:

4 iy

= !'h-

log, glogz(log29) ?.l-ﬂm:’

I log, 4

=(log, 9): it 72

=4x2=8

Hence option a is the answer.

Question 9: If log,, 2 = a and log, 3 = b then log 60 can be expressed in terms of a and b as

Solution:
Givenlogp2=aandlogy 3=Db
log 60 = log (10x2x3)
=log10 +log 2 +1log 3
=1+a+b

Hence option a is the answer.

Question 10: If A = log, log, logy 256 + log,» 2, then A is equal to

(d)7
Solution:

We use the property log; (m)" = nlogg; m

log- log, log, 256 + log.; 2 = log; log, l0g, (4)* + log.s V22
=log; logy 4 + 2(2)

=log, log, 22 + 4

=logx 2 +4

=1+4 (log,a=1)

=5

Hence option ¢ is the answer.
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