EXCELLENCE QUESTION ON CONCAVITY.
Find the range of values of x for which the following parametric function is concave upwards.

y = t2 – 4t                    x = ln(t)

SOLUTION:

dy = 2t – 4                 dx =   1

dt                               dt        t 

dy =  t(2t – 4) = 0 at max/min         so   t = 0 or 2

dx

if t = 2        x = log(2) = 0.7         y = 4 – 8 =  – 4 
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If t = 0   x = log 0 = – ∞,   y = 0       so as x →– ∞,   y → 0    ie y = 0 is an asymptote.

d2y = dt × d(   2t2 – 4t)    =  t (4t – 4) = 0 at infl pts so t = 0 or 1
dx2     dx    dt 

If t = 1,   x = log(1) = 0 , y = –3      pt of infl at (0, –3)
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Function is concave upwards if  :





             t  >   1





or        x  >  0








