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(i) 𝑓′(𝑥) = 0 ⇒ 2𝑥 − 2𝑝 = 0 ⇒ 𝑥 = 𝑝 

So there will be a stationary value in the range 0 < 𝑥 < 1 if and 

only if  0 < 𝑝 < 1. 

(ii) [It may be worth doing some rough sketches of possible 

configurations of 𝑦 = 𝑓(𝑥) at this point.] 

 As we have a u-shaped curve, with a minimum at 𝑥 = 𝑝 ≥ 1, 

𝑚 = 𝑓(1) = 1 − 2𝑝 + 3 = 4 − 2𝑝  

(iii) As the minimum is at 𝑥 = 𝑝 ≤ 0, 𝑚 = 𝑓(0) = 3 

(iv) As the minimum is at 𝑥 = 𝑝,  𝑚 = 𝑓(𝑝) = 𝑝2 − 2𝑝2 + 3 

= 3 − 𝑝2  

(v) For −2 ≤ 𝑝 ≤ 0, 𝑚 = 3 

For 0 < 𝑝 < 1, 𝑚 = 3 − 𝑝2 (an n-shaped quadratic) 

 

For 𝑝 ≥ 1, 𝑚 = 4 − 2𝑝 

[We can see that these functions agree at the points where they 

join. We might reasonably expect the gradients to agree as well, 

so to check this: 

𝑑

𝑑𝑝
(3 − 𝑝2) = −2𝑝 = 0, when 𝑝 = 0 

And −2𝑝 = −2, when 𝑝 = 1, which is the gradient of  𝑚 = 4 − 2𝑝. 

Note though that the 2nd derivatives don't agree.] 
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