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D1 Paper A – Marking Guide 
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3.  (a)   
 
 
 
 
 
 
 
 
 
 

    Final Output = 10                M2 A4 
 
  (b)  it finds the square root of 100             B1   (7) 
 
 
4.  e.g. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                         M2 A2 
 
  label J − label I = 5 = weight IJ 
  label I − label G = 8 = weight GI 
  label G − label E = 3 = weight EG 
  label E − label A = 10 = weight AE              M1 
  so A E G I J  is path of least weight; weight = 26          A2   (7) 
 
 
5.  (a)  e.g. there are 4 odd vertices, at each of these must arrive, leave and 

 arrive again ∴ need to leave again to continue so must repeat   B2 
 
  (b)  odd vertices are C, F, H and I             B1 

shortest CF and HI = 132 + 134 = 266 
 CH and FI = 147 + 116 = 263 
 CI and FH = 233 + 72 = 305;  ∴ lowest is 263      M1 A1 

    ∴ should repeat CD, DH and FI            A1 
total = sum of all arcs + 263 = 902 + 263 = 1165 m       M1 A1 (8) 

 

x a b (a − b) < 0.01? 
100 50 26 No 
− 26 14.923 No 
− 14.923 10.812 No 
− 10.812 10.0305 No 
− 10.0305 10.00004 No 
− 10.00004 10 Yes 
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6.  (a)      A 
 
           B 
 

                C 
 

     D 
 
 
           F 
               E 
 
 
    add  AE − 19, BE − 14, DF − 19            M1 A1 
 
  (b)      A 
 
           B 
 

                C 
 

     D 
                         M1 A1 
 
           F 
               E 
 
 
    weight of MST = 37 miles 

initial upper bound = 2 × 37 = 74 miles          A1 
   use AF  saving  8 + 5 + 9 + 7 − 13 = 16 

    use DE  saving  8 + 9 − 12 = 5             M1 A1 
new upper bound = 74 − 16 − 5 = 53 miles         A1 

 
  (c)         B 
 

                C 
 

     D 
                         M1 
 
           F 
               E 
 
    lower bound = weight of MST + 2 × edge of least weight from A   M1 
     = (5 + 8 + 9 + 7) + (2 × 8) = 45 miles          A1   (11) 
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7.  (a)  x + y + z = 240  ∴ z = 240 − x − y            B1 
 
  (b)  C = 4x + 12y + 20z = 4x + 12y + 20(240 − x − y) = 4800 − 16x − 8y  M1 A1 
    x ≥ 0.4 × 240  ⇒  x ≥ 96               B1 
    x ≤ 3y                    B1 
    y ≥ z  ⇒  y ≥ 240 − x − y  ⇒  x + 2y ≥ 240          B1 
    z ≥ 0  ⇒  240 − x − y ≥ 0  ⇒  x + y ≤ 240          B1 
 
    ∴ minimize C = 4800 − 16x − 8y 
     subject to x ≥ 96 
        x ≤ 3y 
        x + 2y ≥ 240 
        x + y ≤ 240 
     and  x ≥ 0, y ≥ 0 
 

(c)   
 
  y 
 
 
 
                       M1 A1 
 
 
 
                       B4 
 
 
 
 
 
 
 
 
 
                        
                   x 

 
(d)  minimum cost where  x = 96 meets x + 2y = 240        M1 
  ∴ x = 96, y = 72, z = 72  96 m2 lawn, 72 m2 paving, 72 m2 flower beds  A1 
  cost = £2688                  A1   (16) 
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Performance Record – D1 Paper A 

 
 
 

Question no. 1 2 3 4 5 6 7 Total 

Topic(s) Prim’s matching flow chart Dijkstra’s route 
inspection 

TSP, 
shortcuts 

linear 
prog. - 
graphical 

 

Marks 5 6 7 7 8 11 16 60 
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