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STEP/Logarithms Q3 (24/6/23)

(i) Use the graphs of y = Inx and y = mx (for a suitable m) to
show that if e® = af, then a = e.

(ii) Show that, if a? = b? where a & b are distinct, then

a<e<h.
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Solution

(i) [Note that if 2% = a?, it doesn't follow that a = 2 (as a can
equal 4).]

a
et =a® = a =-celna andso;=lna

Consider the intersection of the graphs y = Inx and y = éx.

In order for there to be a single solution (x = a),y = ix must

touch y = Inx when x = a.
1.
Thusy = Sxisatangenttoy = Inx atx = a,
d 1
and so — (lnx) = -whenx = a
dx e

1 1 .
= E = ; and so a = e, as requlred.
lna Inb

(i) a®? = b® = blna = alnb =—=-——=m, say

Consider the intersection of the graphs y = Inx and y = mx.
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. Inx
These occur when Inx = mx; ie when — =m,

and so there are points of intersection when x = a & x = b.

From (i), the tangent to y = Inx (of the form y = mx) occurs
whenx = e,andsoa < e < b.



