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13 14c 
The equation e 

t = 
t

1
 has an approximate solution t0 = 0.5. 

(i) Use one application of Newton’s method to show that t1 = 0.56 is another 

 approximate solution of e 
t = 

t

1
. 

(ii) Hence, or otherwise, find an approximation to the value of r for which the 

 graphs y = e 
rx and y = loge x have a common tangent at their point of 

 intersection. 
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(i)     Let f(x) = e 
t – 

t

1
   

  = e 
t – t–1      f(0.5) = e 

0.5 – 2 

            f ’ (x) = e 
t + t–2          

  = e 
t + 

2

1

t
  f ’ (0.5) = e 

0.5 + 4 

        Newton’s Method:   x1 = x0 – 
)('

)(

0

0

xf

xf
 

    = 0.5 – 
4

2e
5.0

0.5





e
 

    = 0.562187301 … 

    = 0.56 (2 dec pl) 

 

 

 

 

 

 

 

 

 

 

(ii) Let t = rx: 

As two curves are y = e 
rx and y = loge x 

 then, y = et and y = loge 
r

t
 

If two curves have a common tangent then their 

point of contact is a double root. 

As f(x) = et – loge 
r

t
 has double root, 

         [ Let g(x) = loge 
r

t
 

     g ’(x)  = 

r

t
r

1

 = 
t

1
] 

 then, f ’(x) = et – 
t

1
 has single root. 

From (i), root is at t = rx = 0.56  x = 
r

56.0
 

   Subs in e 
rx  = loge x 

   e 
0.56  = loge 

r

56.0
 

    1.7506725 = loge 
r

56.0
 

   
r

56.0
 = e1.7506725 

   
r

56.0
 = 5.75847395 

        r  = 
75847395.5

56.0
 

  = 0.97247987 … 

  = 0.97 (2 dec pl)   
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