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20 

MA 

29 The diagram shows the graph of y = c ln x, c > 0. 

(a)  Show that the equation of the tangent to 

 y = c ln x, at x = p, where  p > 0 is  

 y = 
c

p
x – c + c ln p.   

(b)  Find the value of c such that the tangent 
 from part (a) has a gradient of 1 and passes 

 through the origin.  
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(a)    y  = c ln x 

     
dy

dx
  = 

c

x
 

 
dy

dx
(p) = 

c

p
   

Also, substitute x = p in y: 

y(p) = c ln p 

Using (p, c ln p) and gradient = 
c

p
: 

   y – c ln p  = 
c

p
(x – p) 

   y – c ln p  = 
c

p
x – c 

              y = 
c

p
x – c + c ln p  

 

(b) y = 
c

p
x – c + c ln p 

As passes through origin, substitute x = 0, y = 0: 

     0 = 
c

p
(0) – c + c ln p  

     c  = c ln p 

     1 = ln p   

     p = e  

As 
dy

dx
(p) = 

c

p
, then 

dy

dx
(e) = 

c

e
 = 1 

                                            c  = e  
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