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STEP 2018, Paper 1, Q2 Solution (3 pages; 22/5/25)

: 0g, ¢
2 If = = logy, ¢, express ¢ in terms of b and x and prove that Ba® _ logy, ¢.

log, b

a

(i) Given that 72 < 10, prove that

1 1
logom = loggm

> 2.

T 1 ;
(ii) Given that log, s — and that e < 8, prove that In7 > 1T
e 5

15 -

(iii) Given that e® > 20, 72 < 10 and log;(2 > 1'% , prove that In7m < }—g
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Solution

1st Part

x =log,c & c = b*

2nd Part

Write y = log,b and z = log,c,
sothat b = a” and c = a”

[result to prove : § = x|

Then b* = (a¥)* = a¥”*

Thusc = b* = a** and alsoc = a? ,
so that z = yx, and hence§ =X

. loggc .
je —2a° — log,c, as required.
loggb

(i) T2 < 10 = log,10 > 2 (*)

Also, from the 2rd Part with a = ¢,

! = logy,c
logcb_ 9v

1 1
log,m  logsm

=1log,2 + log,5 = log,(2 x 5) > 2, from (*),

as required.

(ii) e? < 8 = log,8 > 2 (¥)

loggm

From the initial 2nd Part, Int = log,m =
logge

[The fact that log,.8 = 3log,2 suggests setting a = 2, as we are
1

told that log, (g) > E]
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log,m .

= 22T setting a equal to 2.
log,e

Now log;e = log,2 (=settinga = ¢ = 2 & b = e in the initial 2nd
2

Part), and 3log,2 = log,.8 > 2, from (*),

so that — —log32>§

log,e o

Also, we are told that log, (g) > %, so that log,m — log,e > %,

log,m _ log,m—log,e log,e

1 2
and hence Inm = >E.§+1=—,as

log,e log,e log,e
required.

(iii) e3 > 20 = log,20 < 3, (**)
and 72 < 10 = log,;10 > 2 (***)

lOgloTE
logqpe

From the initial 2nd Part again, Int = log,m =

And log,ym = < %, from (**%).

log;10
logqo2

, from the initial
logqpe logqpe

Also log,20 = log,2 + log,10 =

2nd Part once again.

log102 1
And so, from (¥*), =210° 4
logioe  logioe

~

3 3 30
logqio€ (log192+1) (13_04-1) 13

and hence

(as we are told that log,42 > %)

logiomr _ 1 30 _ 15 :
Then Inm = =129% < = = = 2 a5 required.
logqpe 2 13 13



