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Mark schemes are prepared by the Principal Examiner and considered, together 

with the relevant questions, by a panel of subject teachers.  This mark scheme 

includes any amendments made at the standardisation meeting attended by all 

examiners and is the scheme which was used by them in this examination.  The 

standardisation meeting ensures that the mark scheme covers the candidates’ 

responses to questions and that every examiner understands and applies it in the 

same correct way.  As preparation for the standardisation meeting each examiner 

analyses a number of candidates’ scripts: alternative answers not already covered 

by the mark scheme are discussed at the meeting and legislated for.  If, after this 

meeting, examiners encounter unusual answers which have not been discussed at 

the meeting they are required to refer these to the Principal Examiner.   

 

It must be stressed that a mark scheme is a working document, in many cases 

further developed and expanded on the basis of candidates’ reactions to a 

particular paper.  Assumptions about future mark schemes on the basis of one 

year’s document should be avoided; whilst the guiding principles of assessment 

remain constant, details will change, depending on the content of a particular 

examination paper.   
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MD01 

Q Solution Marks Total Comments 

1  

 

A B C D E F 

5 3     

  2    

   8   

    60  

     15  

 

 

M1 

 

 

A1 

A1 

A1F 

 

 

 

 

 

 

 

4 

 

 

SCA 

 

 

For 2 or 8 

For 60 

For 15 

 Total  4  

2(a) 

 

 

 

 

 

 

 

 

19 3 7 20 2 6 5 15 

3 7 19 2 6 5 15 20 

        

3 7 2 6 5 15 19 20 

3 2 6 5 7 15 19 20 

2 3 5 6 7 15 19 20 

(2 3 5 6 7 15 19 20) 

M1 

A1 

A1 

A1 

 

 

A1 

 

 

 

 

 

 

5 

Bubble sort 

First pass for 19 

First pass for 20 

2nd
 pass 

 

 

All correct 

     

(b) 7 comparisons B1   

 6 swaps B1 2  

 Total  7  

3(a) Odd vertices (ADFI) E1 1  

     

(b) 281414 =+=+FIAD  

271314 =+=+DIAF  

281711 =+=+DFAI  

M1 

 

A2,1,0 
  

 ∴ Repeat DIAF +  E1  may be implied 

 Distance = 87 + 27 = 114 B1   

 Route with    

 IHGFEDCBA 2,1,1,2,3,2,2,1,3  B1 6 17 vertices 

 Total  7  
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MD01 (cont) 

Q Solution Marks Total Comments 

4(a) 

 

M1 

A2 

 

3 

 

(–1 EE) 

     

(b) Initial A8, B10, C9, E11 M1 A1  starting from D7 

 Path 9 8 7D C A→ → → → →  A1  9D C→ → or 7 8A→ →  

 Match 11,9,8,10,7 EDCBA  B1 4  

 Total  7  
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MD01 (cont) 

Q Solution Marks Total Comments 

5(a)  

AB  3 

BC  6 

BE  13 

EF  5 

FD or 10 

FG  32 

GJ  7 

GH  8 

HK  4 

HI  12  

 

M1 

 

A1 

 

 

 

 

B1 

 

A1 

 

 

 

 

 

 

 

 

 

 

4 

 

SCA                Kruskal’s (no method) 

                        (a)                      B1 

BE third           (b)                      B1 

                         (c)                     M1 A2 

 

 

 

10 edges 

 

All correct 

     

(b) 100=Σ  B1 1  

     

(c)  

         B                    E                    H 

 

                                    F  G 

A                  C                              I         K 

 

                   D                    J 

 

 

 

 

M1 

 

 

A2 

 

 

 

 

 

3 

 

 

10 edges 

 

 

(–1 EE) 

(d) Seventh DF B1   

 Eighth HI B1 2  

 Total  10  
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MD01 (cont) 

Q Solution Marks Total Comments 

6(a) M1 

 

 

M1 

 

 

 

 

M1 

 

 

 

M1 

 

 

 

 

M1 

 

 

 

 

 

A1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6 

SCA 

 

 

3 values at C 

 

 

 

 

3 values at E 

 

 

 

3 values at H 

 

 

 

 

3 values at J 

 

 

 

 

 

30 at J  (dependent on first M1) 

     

(b) Use of 5x +  or 11x +  M1   

 (AG) 255 <+ x   or  20<x  A1   

 (AJ) 3011 ≥+ x  or  19≥x  A1   

    x = 19 B1 4  

 Total  10  
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MD01 (cont) 

Q Solution Marks Total Comments 

7(a)(i) A  B C  D  E  F  A 

8  10  7 15  11 7 

M1 

A1 

 

2 

6 values 

   = 58    

     

(ii) 

6 7 5 8 13 12

A C D F B E A→ → → → → →
 

  = 51 

M1 

M1 

A1 

B1 

 

 

 

4 

Tour starting and finishing at A 

Visits all vertices 

Correct order 

     

 

(b) 

 

Delete A 

 

 
 

 

Their MST + 6 (AC) + 7 (AF) 

Total = 44 

 

M1 

 

M1 

 

 

 

 

 

A1 

 

 

 

 

 

M1 

A1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5 

 

SCA (MST plus 2 edges) 

 

4 edges (not including A) 

     

(c) 5145 ≤≤ T  M1  Use of inequalities 

  A1F  45 

 Max (45/their(b)) ≤  T ≤  Min (their (a)) A1F 3 51 

 Total  14  
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MD01 (cont) 

Q Solution Marks Total Comments 

8(a) 604524 ××≤+ yx  B1 1 Condone =  

     

(b) ,40≥x     40≥y  B1  Both 

 120≥+ yx     

 400≤+ yx  B1  Both 

     

 (P =) 3x + y B1 3  

     

(c)  

 

B1 

 

B1 

 

B1 

 

B1 

 

B1 

 

 

 

 

 

 

 

 

 

 

5 

 

 

40, 40x y≥ ≥  

 

400120 ≤+≤ yx  

 

602 ≤+ yx  

 

Correct FR 

 

Correct OL 

     

(d) Extreme points M1   

 Max at x = 280,  y = 40 A1   

 P = 840 + 40 = £880 B1 3 SC: (280, 20) scores 1/3 

     

(e)(i) Max at ( ) ( )200,200 40,360→  M1   

 Profit £800 A1 2  

     

(ii) No of combinations    

 

200 40 160

               1

               161

− =
+  

B1 

 

 

B1 

 

 

 

2 

 

 Total  16  

 TOTAL  75  
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