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11 6c A game is played by throwing darts at a target. A player can choose to throw two 

or three darts. Darcy plays two games. In Game 1, he chooses to throw two 

darts, and wins if he hits the target at least once. In Game 2, he chooses to 

throw three darts, and wins if he hits the target at least twice. The probability 

that Darcy hits the target on any throw is p, where 0 < p < 1. 

(i) Show that the probability that Darcy wins Game 1 is 2p – p2. 

(ii) Show that the probability that Darcy wins Game 2 is 3p2 – 2p3. 

(iii) Prove that Darcy is more likely to win Game 1 than Game 2. 

(iv) Find the value of p for which Darcy is twice as likely to win Game 1 as he 

 is to win Game 2. 
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(i) Let H = hit, M = miss 

 P(H) = p, P(M) = 1 – p  

        P(win Game 1)  = P(H) + P(MH) 

   = p + (1 – p).p 

   = p + p – p2 

   = 2p – p2 

(ii) P(win Game 2)  

     = P(HHM) + P(MHH) + P(HMH) + P(HHH) 

     = p2(1 – p) + (1 – p).p2 + p.(1 – p).p + p3 

     = p2 – p3 + p2 – p3 + p2 – p3 + p3 

     = 3p2 – 2p3 

 
(iii) Prove  2p – p2  > 3p2 – 2p3 

   3p2 – 2p3 – 2p + p2 < 0 

          4p2 – 2p3 – 2p < 0 

         2p3 – 4p2 + 2p  > 0 

    p3 – 2p2 + p > 0 

          p(p2 – 2p + 1) > 0 

         p(p – 1)2 > 0 

           

 

 

  

  

  0 < p < 1 … which is condition for p 

  2p – p2 > 3p2 – 2p3 

 

(iv)          2p – p2  = 2(3p2 – 2p3) 

          2p – p2  = 6p2 – 4p3 

        4p3 – 7p2 + 2p  = 0 

       p(4p2 – 7p + 2)  = 0 

  p = 0, or p = 
8

244497 
 

          = 
8

177 
 

 But 0 < p < 1,  p = 
8

177 
   0.36 
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