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Let 𝑓(𝑥) = 𝑥2 + 2𝑝𝑥 + (3𝑝 + 4) 

Find the value of 𝑝 so that 𝑓(𝑥) = 0 has two equal roots. 

 

 

For the general quadratic equation 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0  

 

 

the discriminant △= 𝑏2 − 4𝑎𝑐 

  

𝑥2 + 2𝑝𝑥 + (3𝑝 + 4) = 0 

 

 

 △= (2𝑝)2 − 4 ∙ 1(3𝑝 + 4) 

equation has equal roots when △= 0  

 4𝑝2 − 12𝑝 − 16 = 0 

We can divide the equation through by 4  

 𝑝2 − 3𝑝 − 4 = 0 

…and solve  

 (𝑝 − 4)(𝑝 + 1) = 0 

 𝒑 = 𝟒, 𝒑 = −𝟏 

  

We can see that this is true if we plot the graph of 𝑓(𝑥) 𝑓(𝑥) = 𝑥2 + 2𝑝𝑥 + (3𝑝 + 4) 

𝒑 = 𝟒 𝑓(𝑥) = 𝑥2 + 2 ∙ 4𝑥 + (3 ∙ 4 + 4) 

 𝑓(𝑥) = 𝑥2 + 8𝑥 + 16 

 𝑓(𝑥) = (𝑥 + 4)² 
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𝒑 = −𝟏 𝑓(𝑥) = 𝑥2 + 2(−1)𝑥 + 3(−1) + 4 

 𝑓(𝑥) = 𝑥2 − 2𝑥 + 1 

 𝑓(𝑥) = (𝑥 − 1)² 

 

 

 

 

 

 

 

 


