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7 (i) Boxes are independent  
             Probability same for each box 

B1 
B1 

 
2

Both must be in context 
 

 (ii) (a) B(8, 0.1) 
  0.4305 
 (b) 1 – P(≤ 1) 
  0.1869 

M1 
A1 
M1 
A1 

 
 
 
4

B(8, 0.1) stated or 0.1, 0.9 seen and sum of powers =8 
0.43[05] correct 
1 – 0.8131 or 1 – (0.98 + 8x0.97x 0.1) correct 
Answer, a.r.t. 0.187 
 

 (iii) 2 × 0.4305 × 0.1869 
  
 0.16092 

M1 
M1 
A1 

 
 
3

(a) x (b)         } 
2 x (a) × (b)   } 
Answer, a.r.t. 0.161 
 

8 (i) 
!8

!72×   

 = ¼   

M1 
M1 
A1 

 
 
3

7! and 8! used   or 7P7 and 8P8  
Correct formula, with “2 ×” 
Answer, 1/4 or 0.25 only 
 

 (ii) 1/4  or   4! × 4!   or   3! × 3!   or   3!/4! 

            
2

4
1
⎟
⎠

⎞
⎜
⎝

⎛ or  
!4!4
!3!3

×
×   

              = 1/16

M1 
 
M1 
 
A1 

 
 
 
 
3

 
 
Correct expression 
 
or 0.0625 
 

 (iii) Attempt subdivide, allow one error. 
 
       Correct subdivision into 3 or 13 cases  
 
       Correct expression 
 
       = 16

13   

Eg correct:  1 – 3 × 16
1   ; 1 – (ii) – 

!4!4
!3!3

2
×
×

×      

                   3! x 3! x 13  ; (3/4)2
 + 2 x 1/4 x 2/4 

                     (4! x 4!) 

M1 
 
M1 
 
M1 
 
A1 

 
 
 
 
 
 
4

By description or listing or implied by probs,  
                                         eg  1 – (ii) – P(sep by 1) 
All 3 or all 13 cases clearly present 
 
 
 
or 0.8125 or a.r.t. 0.813 only 
 
Eg incorrect:  1 –  3! x 3! x 3     : M1M1M0A0 
                                    8! 
                       1 – 1/16  –  3! x 3! : M1M0M0A0 
                                        4! x 4! 

9 
(i) 

5
90

1720

5
1590

264
2

−

×
−    or  

21851720
3185264

×−
××−

 

 = –0.06 AG 
 y – 15/5 = – 0.06(x – 90/5) 
 y = 4.08 – 0.06x 

M1 
 
 
 
A1 
M1 
A1 

 
 
 
 
 
 
4

Formula correctly used 
 
 
 
–0.06 correctly obtained 
or a = 15/5 –  (-0.06) x 90/5 

Complete equation correct 
 

 (ii) Substitute x = 20.5 (y = 2.85) 
             Substitute x = 19.5 ( y = 2.91) 
  
 2.91 – 2.85 = 0.06 

M1 
M1 
A1 

 
 
3

Allow 20 (y = 2.88) or 20.49 
 
Answer 0.06 or –0.06, c.w.d 
 

 (iii) –0.6, 0.5 B1 
B1 

 
2

–0.6 correct 
   0.5 correct 

 (iv) 1.5 
 Calculated equation minimises this 

quantity 

B1 
B1 

 
2

 
Not “Low value for Σe2 means points near line” 
 

 (v) ē = Σei/5 
 = 0 
 Σei

2/5      (– her ē)2

 = 0.3 

M1 
A1 
M1 
A1 

 
 
 
4

Σei/5 used 
Answer 0, cwd, cao 
Σei

2/5  
0.3 only, must see  – 02 or – 0  in variance. 
  ie: No working: ē = 0: M1A1; Var = 0.3: M1A0 
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7 (i) 18C7   or 18!/(11! x7!)  
     = 31824 

M1 
A1 2

 
cao 

 (ii) 5C2 × 6C2 × 7C3    or 5250 

      = 875/5304 or 5250/31824   oe  
4

M1: 1 correct nC   or mult any three nCrs 

If cancelled, must be clear have ÷ 31824 
 
 5 x 4 x  6  x  5  x  7  x  6  x  5  x    7!__  

      ÷ 31824 

                            or 0.165 (3 sfs) 

M2 
M1 
 
A1 

 
 

r
Divide by their (i). Indep 

   

 x7!:           M1} 

18x17x 16 x 15 x 14 x 13 x 12  x 2!2x3! 
Correct 7 fractions mult: M1 

÷ (2!2x3!):  M1}both dep any 7 fracts mult 
 (iii) 5 from W & 2 from (G + H) 

       7C5 × 11C2   or 1155 
 

 

      ÷ 31824 
      = 385/10608 or  1155/31824  oe            
                             or 0.0363 (3 sfs) 

M1 
M1 
M1 
 
A1 

 
 
4

Seen or implied, eg by combs or list 
 
Divide by their (i). Indep 
 

 7 x 6 x 5  x  4  x  3  x 11 x 10  x   7! __  
18x17x16 x 15  x14 x 13 x 12 x  5! x 2! 
Correct 7 fractions mult: M1 
x 7! :           M1} 
÷  (5! x 2!): M1} both dep any 7 fracts mult 

 (iv) (2, 2, 3) or (2, 3, 2) or (3, 2, 2) 
 
   5C2×6C2×7C3+5C2×6C3×7C2 

+5C3×6C2×7C2

             = 175/442 or 12600/31824  oe  
                              or 0.396 (3 sfs) 

 

M1: one correct product. 
       NOT 5C2×6C2×7C2  

 

      
  (÷ 31824) 

M1 
 
 
M2 
 
 
 
A1 

 
 
 
 

 
 
4

Any one. Seen or implied eg by combs 
 

 
        (No mk for ÷ 31824) 
 
 
Equiv method; ((ii) + etc) can imply M mks 

5 x 4 x 6  x  5  x  7  x  6  x   7! __  
18x17x16 x 15  x14 x 13 x 2!2x3! 
Correct 6 fractions mult: M1 
 x 7! :           M1} 
÷ (2!2 x 3!) : M1}both dep any 6 fracts mult 

 
One correct prod seen, eg 5C0x6C2x7C5   M1 

 
Complement method: 
Triple with total 7, incl at least one 0 or 1 
      or (0, 7) or (1, 6) seen or implied:     M1 

 
Full correct method, incl  “1 – ”              M1 
 
 

         14   
 
 

 102
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Note: “(3 sfs)” means “answer which rounds to ... to 3 sfs”. If correct ans seen to > 3sfs, ISW for later rounding 
Penalise 2 sfs only once in paper. 
1(i) 
 
 
 
 

Negative, because (grad or coeff of x in 1st 
equn or x-value or reg coeff or B or –0.6) is 
negative  
 
 

 
 
B1            1 

Neg because x incr & y decr 
 
 

(ii) x = -1.6 x 7.0 + 21 
x = 9.8  
 

M1 
 
A1            2 
 

Sub y=7.0 in 2nd eqn. Allow 1 sign error 
If sub in both must choose 2nd 
 

(iii) y = –0.6(-1.6y + 21) + 13  or similar 
 
x  = 5, y  = 10 

M1 
 
A1A1       3 

Obtain correct eqn in 1 variable. 
Allow 1 num’l error 
Allow without bars 

Total  6  
In qus 2 & 3 “prod” means “product of two probabilities” 

2(i) 
 
  

4/7  or 0.571 (3 sfs) 
 

B1            1 
 

 
  
 

(ii) 5/8 x 4/7 + 3/8 x 5/8 
 
= 265/448 or 0.592 (3 sfs) 
 

M1M1 
 
A1            3 

 

M1: one correct prod or add any two prods  
M1: all correct 
 

(iii) 3/8 x 5/8 + 5/8 x 3/7  
 
= 225/448

 or 0.502 (3 sfs) 

M1M1 
 
A1            3 

M1: one correct prod or add any two prods  
M1: all correct 
 

Total  7   
 

3(i) 
 
 
 
   

     7! __ 
3! x 2(!) 
= 420 
 

M1M1 
 
A1            3 
 

M1: 7!/(a factorial);  or  …÷ (3! x 2(!)) 
M1: all correct 
 
 
 

(ii) 5!_ 
2(!) 
= 60  
 

M1 
 
A1            2 
 

M1: 5! seen (not part of a C) or 5 x 4! 
        or 120  seen or … ÷ 2(!) alone  
 

(iii) 1 – 4/7 x 3/6   or 1 – 4C2 / 7C2 or 1 – 4P2 / 7P2 
           or 3/7 x 2/6 + 3/7 x 4/6 + 4/7 x 3/6   oe 
           or 3C2 / 7C2 +  3C1x4C1 / 7C2  
 
 
 
= 5/7      or 0.714 (3 sfs) 

M1M1 
 
 
 
 
 
A1            3 

M1:1– prod or 1-.../7C2 or 1–4C2 /.. (or Ps) 
      or add 3 prods or add 2 correct prods  
      or 3C2 / 7C2 or  3C1x4C1 / 7C2  
      or add > 5 out of 7 correct prods 
M1: all correct 
 

Total  8  
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Note: “3 sfs” means an answer which is equal to, or rounds to, the given answer. If such an answer is seen and then later rounded, apply ISW. 
Penalize over-rounding only once in paper, except qu 8(ii). 

1i 1 – (3/10 + 1/5 + 2/5) 
1/10 

M1       
A1       2 

or (3/10 + 1/5 + 2/5) + p = 1 

  ii 3/10 + 2 x 1/5 + 3 x 2/5  
19/10  oe  

M1 
A1       2 

⇒÷ 6or4  M0A0 

Total  4  
2i  x =20; y =11; x2 =96;  y2 = 31;  xy 

=52) 
Sxx = 16        or 3.2 
Syy = 6.8       or 1.36 
Sxy = 8        or 1.6 
r =       8___          or   ___1.6___ 
     \/(16x6.8)               \/(3.2x1.36) 
= 0.767 (3 sfs) 

 
B1 
B1 
B1 
M1 
 
A1       5 

 
 
 
 
dep -1< r < 1 
ft their S’s (Sxx & Syy +ve) for M1 only 
        

  ii Small sample       oe B1f      1  
Total  6  
3i 120 B1       1 not just 5! 
  iia 3 x 4!   or 72         (÷ 5!)          

3/5   oe 
M1       
A1       2 

 
oe, eg 72/120 

    b Starts 1 or 21      (both) 
 
1/5  + 1/5 x 1/4  
= 1/4     oe 

M1 
 
M1 
A1       3 

12,13,14,15,  (>2  of these incl 21, or allow 1 extra) 

                        can be implied by wking 
or  5x 3!  or   4! + 3!    (÷5!)  
       complement: full equiv steps for Ms 

Total  6  
4ia 

W &  Y      oe 
B1       1  

   b 
X               oe 

B1       1  

  ii Geo probs always decrease 
or Geo has no upper limit to x    or x ≠ 0 

B1       1 Geo not fixed no. of  values 
diags have fixed no of trials 
                            not Geo has +ve skew 

  iii 
W 
Bin probs cannot fall then rise  
or bimodal 

B1 
B1dep  
            2

indep 
allow Bin probs rise then fall 
 

Total  5  
5i 

8
140

3500

8
8.106140

2685

2
−

×
−

  

= 136/175  or  0.777 (3 sfs) 
 
y – 106.8/8 = 0.777(x – 140/8) 
y=0.78x –0.25 or better or y =136/175x –1/4 

 
M1 
 
 
A1 
 
M1 
A1       4 

 
Correct sub in any correct formula for b 
                            (incl. (x - x ) etc) 
 
 
 
or a = 106.8/8 – 0.777x140/8        ft b for M1 
> 2 sfs sufficient for coeffs 

  ii 0.78 x 12 – 0.25 
= 9.1 (2 sfs) 

M1 
A1f     2 

M1: ft their equn 
A1:  dep const term in equn 

  iiia 
     b 

Reliable  
Unreliable because extrapolating    oe 

B1 
B1       2 

Just “reliable” for both: B1 
  

Total  8  
 
6i Geo(2/3) stated  

(1/3)3 x 2/3  
= 2/81 or 0.0247 (3 sfs) 

M1 
M1 
A1       3 

or implied by (1/3)n x 2/3     

or 2685 – 
8x17.5x13.35 

3500 8x17 52
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Note: “3 sfs” means an answer which is equal to, or rounds to, the given answer. If such an answer is seen and then later rounded, apply ISW. 

1 (0×0.1) + 1×0.2 + 2×0.3 + 3×0.4 
= 2(.0) 
(02×0.1) +1×0.2 + 22×0.3 + 32×0.4  (= 5) 
- 22 
= 1 

M1 
A1 
M1 
M1 
A1       
5 

> 2 non-zero terms correct   eg  ÷ 4:  M0 
 
> 2 non-zero terms correct         ÷ 4:  M0 
Indep, ft their μ. Dep +ve result 
 
(-2)2×0.1+(-1)2×0.2 +02×0.3+ 12×0.4:M2 
       > 2 non-0 correct: M1         ÷ 4:  M0 

Total  5  
2 UK Fr  Ru  Po  Ca 

  1    2    3    4    5    or  5  4  3  2  1 
  4    3    1    5    2         2  3  5  1  4 
Σd2  
(= 24) 
rs = 1 – _6 × “24” 
             5 × (52–1) 
= – 1/5   or – 0.2 

 
M1 
A1 
M1 
 
M1 
 
A1       
5 

Consistent 
attempt rank  
other judge 
 
 
All 5 d2 attempted & added. Dep ranks 
att’d  
 
Dep 2nd M1 
 
 

Total       5  
3i 15C7 or 15!/7!8!  

6435 
M1 
A1       
2 

 

  ii 6C3 × 9C4 or 6!/3!3! × 9!/4!5!  
 
 
2520 

M1 
 
 
A1       
2 

Alone except allow ÷ 15C7  
Or 6P3 × 9P4 or 6!/3! × 9!/5!   Allow ÷ 15P7  
                     NB not 6!/3!×9!/4! 

362880 

Total  4  
4ia 1/3  oe B1       1  

 
   b P(BB) + P(WB) attempted 

= 4/10 × 3/9 + 6/10 × 4/9    or 2/15 + 4/15  
= 2/5 oe 

M1 
M1 
A1       
3 

Or 4/10 × 3/9 OR  6/10 × 4/9
  correct 

 
NB 4/10 × 4/10 + 6/10 × 4/10 = 2/5: M1M0A0 

   c Denoms 9 & 8 seen or implied 
3/9 × 2/8 + 6/9 × 3/8  
 
 
= 1/3    oe 

B1 
M1 
 
 
A1       
3 

Or 2/15 as numerator 
Or  2/15    
          4/10  
 
May not see wking 

 ii P(Blue) not constant or discs not indep,  
                                                 so no 

 
B1       1

Prob changes as discs removed 
Limit to no. of discs. Fixed no. of discs 
Discs will run out 
Context essential:  “disc” or “blue”  
NOT fixed no. of trials  
NOT because without repl    Ignore extra 

Total  8  
 

RCFUP 
3 5 2 1 4    3 1 4 5 2   
1 2 3 4 5    5 4 3 2 1 

______43 – 152/5_____ 
√((55-152/5)(55-152/5)) 
Corr sub in > 2 S’s      M1 
All correct:                  M1 

Or  ___4/10×6/9×3/8 + 4/10×3/9×2/8____ 
       above + 6/10×5/9×4/8 + 6/10×4/9×3/8 

B↔W MR: max (a)B0(b)M1M1(c)B1M1 
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4732 Probability & Statistics 1 

Note: “(3 sfs)” means “answer which rounds to ... to 3 sfs”. If correct ans seen to > 3sfs, ISW for later rounding 
Penalise over-rounding only once in paper.  
1ia 5!    or 5P5 

= 120 
M1 
A1    2 

 

    b 4! or 4P4 seen 
4! × 2 
48 

M1 
M1dep 
A1    3 

or 2 × 3!  or 2! × 3!  or 2! × 3P3 

2 × 3! × 4 

  ii 1/5C2 or 1/5 × ¼ × 2 or 0.4 × 0.25 or 2/5P2 

 
= 1/10  

M1 
 
A1    2 

Allow M1 for 5C2 or 1/5 x ¼ or 1/20 

 or 1/5×1/5×2 or 2/25 oe 

Total  7  
2i (4/5)3 × (1/5)   oe 

= 64/625 or 0.102 (3 sfs) 
M1 
A1    2 

Allow M1 for (4/5)4 x (1/5) 

  ii (4/5)4 alone 
or 1– (1/5 + 4/5x 1/5 +(4/5)2x 1/5 + (4/5)3 x 1/5) 
 
= 256/625  or 0.410 (3 sfs) 

 
M1 
 
A1    2 

Allow (4/5)3 or (4/5)5; not 1 - (4/5)4  
Allow one term omitted or wrong  
                                   or “correct” extra 
Allow 0.41 

  iii 5 B1    1  
Total  5  
3i 

r = 

)
5

39
361)(

5
24

130(

5
3924

212

22
−−

×
−

 

 
 
B2    2 

29
8.24

7.543.85
24.8

64.840
8.24

8.568.14
8.24 or  or  or  ××

 

 
B2 for correct subst in r 
B1 for correct subst in any S  

  ii R = 0.7  or (B) 
Definition of rs is PMCC for ranks 

B1 
B1    2 

(A) and (B) true:  B0B0 
dep 1st B1 

  iii r  = 0.855 
rs = 0.7 

B1 
B1    2 

 
or “unchanged”: B1B1 
Interchanged: B1 

Total  6  
4i 0.4 x p = 0.12   or 0.12/0.4 or 12/40   oe 

p = 0.3   oe 
M1 
A1    2 

 

  ii 0.4 x (1 – their 0.3)  oe  eg 40/100 × 28/40 

 
0.28  or 28%  oe 

M1 
 
A1ft  2  

or 0.4 – 0.12 or 0.28 or 28 seen 
Not 0.4×0.88 unless ans to (i) is 0.12 

Total  4  
5ia Binomial stated or implied 

0.9806 
B1 
B1    2 

by use of tables or 0.2a x 0.8b, a+b = 12 

   b 0.5583 seen 
1 –  0.5583  
 
 
= 0.442 (3 sfs) 

M1 
M1 
 
 
A1    3 

add 10 corr terms or 1-(add 3 corr terms): 
M2 
 
or 1– 0.7946 or 0.205 or 1-0.6774 or 0.323  
                      or 1-0.3907 or 0.609 
           or add 9 terms or 1-(add 2 or 4 
terms):    M1 

  ii 15C4 x 0.34 x 0.711  
 
= 0.219 (3 sfs) 

M2 
 
A1    3 

15C4 x  0.311 x 0.74 : M1 

Total  8  
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6 (i) (a) 8! 
= 40320 

M1 
A1    2 

 Allow 4P4 & 3P3 instead of 
3! & 4! thro’out Q6 

  (b) 4/8 × 4/7 × 3/6 × 3/5 × 2/4 × 2/3 × 1/2  
× 2 
 
= 1/35 or 0.0286 (3 sfs) 

M1 
M1dep 
 
A1    3 

4! × 4! ÷ 8!                              4! × 4! + 4! × 4! 
× 2                                           ÷ 8! 
         allow 1 – above for M1 only 
oe,  eg  1152/40320 
 

  (ii)(a) 4! × 4! 
= 576 

M1 
A1    2 

allow 4! × 4! × 2:   M1 
 

   (b) 1/16 or 0.0625 B1    1  
   (c) Separated by 5 or 6 qus stated or illus 

 
1/4 × 1/4 × 3 or 1/16 × 3 
            (1/4 × 1/4 or 1/16 alone or ×(2 or 6): 
M1) 
 
3/16  or 0.1875  or 0.188 

M1 
 
M2 
 
 
A1    4 

allow 5 only or 6 only or (4, 5 or 6) 
                     can be impl by next M2 or M1 
3! × 3! × 3 
        (3!× 3! alone or ×(2 or 6); or (3! + 3!) × 3: M1)  
                                                                (÷ 576) 
 
correct ans, but clearly B, J sep by 4: M0M2A0 
 
1- P(sep by 0, 1, 2, 3, (4))                               M1 
1-(1/4+1/4+1/4×3/4+1/4×1/2)  

1) 
    or 1–(1/4×1/4+1/2×1/4+3/4×1/4+1×1/4+3/4×1/4)   M2 
(one omit: M
 

Total  12  
 

7 (i) Binomial 
n = 12, p = 0.1 
Plates (or seconds) independent        oe 
Prob of fault same for each plate       oe 

B1 
B1 
B1 
B1    4 

 
B(12, 0.1) : B2 
NOT: batches indep 
Comments must be in context 
Ignore incorrect or irrelevant 
 

  (ii)(a) 0.9744 – 0.8891 or 12C3×0.99×0.13  
= 0.0852 or 0.0853 (3 sfs) 

M1 
A1    2 

 

       (b) 1 – 0.2824   or  1- 0.912  
=0.718 (3 sfs) 

M1 
A1    2 

allow 1 – 0.6590 or 1 – 0.911  

  (iii) “0.718” and 1 – “0.718” used 
(1-0.718)4 + 4(1-0.718)3×0.718 
                 + 4C2(1-0.718)2×0.7182  
 
 
 
 
= 0.317 (3 sfs) 

B1 
 
M2 
 
 
 
 
A1    4 

ft (b) for B1M1M1 
 
M1 for any one term correct  
                               (eg opp tail or no coeffs) 
 
1 – P(3 or 4) follow similar scheme   M2 or M1 
1 – correct wking (= 0.623)                      B1M2 
cao 

Total  12  
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6i Σx ÷ 11 
70 
Σx2 attempted 

2
2

11
xx

�
¦

=√(54210/11 – 702) or √28.18 or 

5.309 
                                         
(= 5.31)  AG 

M1 
A1 
M1 
 
 
A1 
 
 

4 

 
 
> 5 terms,  or 2)( xx �¦   

or 
11

)( 2xx �¦
 = √310/11  or √28.18 

ie correct substn or result 
 
If × 11/10: M1A1M1A0 

  ii Attempt arrange in order 
med = 67 
74 and 66 
 
IQR = 8 

M1 
A1 
M1 
 
A1  4 
 

 
 
or (72.5 – 76.5) – (65.5 – 66.5 ) incl 
 
must be from 74 – 66 

   iii, iv & v: ignore extras 
  iii no (or fewer) extremes this year   oe 

sd takes account of all values 
sd affected by extremes 
less spread tho’ middle 50% same 
less spread tho’ 3rd & 9th same or same gap 
 

B1  1 fewer high &/or low scores 
highest score(s) less than last year 
 
Not less spread or more consistent 
Not range less 
 

  iv sd measures spread or variation or 
consistency oe  

B1  1 sd less means spread is less   oe 
or marks are closer together  oe 
 

  v more consistent, more similar,  
closer together, nearer to mean 
less spread 

B1  1 allow less variance 
 
Not range less 
Not highest & lowest closer 
 

Total  11  
7i 8C3  

= 56 
M1 
A1  2 
 

 

  ii 7C2  or or 7P2 / 8P3 
 
 
÷(8C3 or “56”) only      
= 3/8 

1/8 not from incorrect 
 
× 3 only 
or 
1/8+7/8×1/7+7/8×6/7×1/
6 

M1 
 
 
M1 
A1  3 
 

8C1+7C1+6C1 or 21 
or 8×7×6 
or../8×../7×../6 

 
indep, dep ans < 1   

7/8 ×6/7 × 5/6  
 
 
1 – prod 3 probs 

  iii 8P3       or 8×7×6 or 8C1×7C1×6C1 or 336 
 
1 ÷ 8P3 only 
=  1/336  or 0.00298 (3 sf) 

M1 
 
M1 
A1  3 

1/8 × 1/7 × 1/6 only  M2     If × or ÷: M1 
                                              (1/8)3  M1 

Total  8  

47 

physicsandmathstutor.com

(Q7, June 2009)

8 (i)

4732 Mark Scheme January 2010 

 39

 
8   (i) 5!/2  

= 60 
 

M1 
A1    2 

Allow 5P3 

   (ii) 4! 
= 24 

M1 
A1    2 

Allow 2×4! 

  (iii) 2/5 × 3/4 or3/5×2/4 
× 2 
= 3/5 oe 

M1 
M1 
A1    3 

allow M1 for  2/5 × 3/5 × 2 or 12/25    
or (6×3!)÷(i)   M2     or 
3!÷(i),6÷(i),(6+6)÷(i),6k÷(i) or 6×6 or 
36 or 1-correct answer  M1 
(k,integer ≤ 5)       

Total  [7]  
9 (i) p2  B1    1  
   (ii) (q2p)2  oe =AG B1    1  
   (iii) r=q² 

 
a/(1-r) used 

(S∞ =)  2

2

1 q
p
−

 

 
 

= 2

2

)1(1 p
p
−−

 

p/(2-p) AG 

B1 
 
M1 
 
A1 
 
M1 
 
 
 
 
A1    5 

May be implied 
 
With a=p²and r=q²or q ⁴ 
 
 
 
Attempt to simplify using p+q=1 
correctly. Dep on r = q² or q⁴ 

)1)(1(
)1( 2

qq
q

+−
−     or p²/p(1+q) 

Correctly obtain given answer showing 
at least one intermediate step. 

P2Total  [7]  
 
    Total 72 marks 
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 5

6 m = (9 × 6 + 3) ÷ 10 
= 5.7 

2 = 2
2

6
9

�
6x

 

Σx2 = 2×9 + 62×9 or 342 

v = 2
2

'7.5'
10

)3  ('342'
�

�  

 
= 2.61  oe 

M1 
A1 
 
M1 
 
A1 
 
M1 
 

 
A1    6 

or ((Sum of any 9 nos totalling 54) + 3) ÷ 10 
 
 

or 29
)6( 2
 �6 x  M1 

or Σx2 = 18 +12×54 -36×9 or 342 A1 
 
dep Σx2 attempted, eg (Σx)2 (= 3249) or just 
state ‘Σx2’;     allow √ 
 
CAO          

Total  6  
7i 4C2 × 6C3 × 5C4 or 6×20×5 

= 600 
M1M1 
A1    3 

M1 for any 2 correct combs seen, even if added 

  ii 
4
2   or  

2
4

1
3

C

C    or   
4

5
3

6
2

4
4

5
3

6
1

3

CCC

CCC

uu

uu  or 

'600'
4

5
3

6
1

3 CCC uu
 

= 2
1   oe 

 
M1 
 
 
 
A1    2 

or 3
1

4
3

4
1 1 u�u  or 4

1 × 2 or 4
1 + 4

1   

  iii 3C1 × 6C3 (× 4C4) +  3C2 × 6C3 × 5C4   
 
 
360 

M1M1 
 
 
A1    3 

M1 either product seen, even if × or y  by 
something   

Total  8  
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6i 7! ÷ 3!                          7! ÷ 2! 
 
÷ 2!                               ÷ 3! 
 
= 420 

M1 
 
M1dep 
 
A1    3 

But NOT 7P4 or 7!/(7-4)! if seen 
!2!3

!7
�

: M1M0 

!!3
!7
nu

 any n: M1M0       

  iia 5C3 or 10C4 seen 
5C3 × 10C4  
= 2100 

M1 
M1 
A1    3 

or 10 or 210 
anything

 4C10  3C5 u   M1M1A0 

 
5P3 × 10P4 or 60 × 5040 or 302400: SC B1  

    b 4C2 × 9C4 or 4C3 × 9C3         or 756 or 336 
 
4C2 × 9C4 + 4C3 × 9C3             or 1092 
 
÷ 2100 or ÷ (iia) dep > one M1 scored 
 

= 
25
13 or 0.52 

 
 
 
“2100” – (4C3 × 9C4 or 4C2 × 9C3)    
         or “2100” – (504 or 504)       M1 
“2100” – (4C3 × 9C4 + 4C2 × 9C3)    M1 
÷ “2100” or (iia) dep > M1            M1 
 
 
 
 

M1 
 
M1 
 
M1dep 
 
A1    4 

10
4

5
3 or       oe 

)
10
41(

5
3 �u  or 

10
4)

5
31( u�  

)1( 10
4

5
3 �u  + 10

4
5
3)1( u�  

 

= 25
13  

 

10
4

5
3 or       oe                       M1 

10
4  

5
3

10
4 

5
3 u��                        M1 

10
4  

5
3

10
4 

5
3

10
4 

5
3 u�u��             M1 

= 
25
13                                    A1 

 

Not from incorrect wking 
 
SC  

10
9

5
1 u  or 

10
1

5
4 u   M1 

       
10
9

5
1 u  + 

10
1

5
4 u    M1  

       (= 
50
13   A0) 

 
Not from incorrect wking 
 
ie P(WA or GA or both) Must be correct figures 
 
ie P(WA or GA but not both) Must be correct figures 
 
 
SC : 4P2 × 9P4 + 4P3 × 9P3:   M1 
       ÷ (iia)                          M1dep 
 
Careful: 336 or 756 can be obtained by incorrect methods. 

Total  10   

7 
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  iii Σxp attempted 
= 15

16  oe  or 1.07 (3 sfs) 
 
Σx2p attempted              (= 15

23  or 1.53) 

– “ 15
16 ”2 

 

= 225
89  oe     or 0.    or  0.396 (3 sfs) 539�

 
 
Alt for Var(X): 
Σ(x- x )2p                                                 M2 
 

M1 
A1 

 
M1 
 
M1 
 
A1    5 

Both non-zero terms        ÷ 3 etc or xp6
1 : M0 

 
Both non-zero terms        ÷ 3 etc: or 

px2
1

6
: M0   

indep but dep +ve result 
 
Ans 0.388: check wking but probably comes 
from μ = 1.07; premature rounding: M1M1A0 
 

u6
1 2

15
16  +  u5

3 2
15
1  +  

2
15
14

30
7 u   

all correct M2, 2 terms correct M1 

 
 
 
 
Not Σxp2 
 
NB easier to gain than equiv mark in qu 4(iii) 
 
not 0.395, but check for dot over 5 for recurring 
 

Total  9   
6ia 5040 B1    1   

 
 
Any ÷ 7! or “5040” 
but NOT any × 2 

1/7×1/6        M1* 
 
× 6 or × 2  M1 dep* 

NOT 6! in denom 
 
eg  6!/5040 or 1/7 or 0.143 or 1/21 (3 sfs): M1M1A0 
 

   b 6! or 5!×6                             or 720 
 
÷ 7! or ÷ “5040”  or 1440  or (5! or 6!) × 2    
 
= 2/7 oe  or 0.286 (3 sf) 

M1 
 
M1 
 
A1    3  

 
  

   iia 3! × 4! alone or 144 
 
(÷ 7! or “5040”) 
= 1/35 oe   or 0.0286 (3sf) 
 

M1 
 
 
A1    2 

4/7×3/6×3/5×2/4×2/3×1/2
  oe     or 47or37

1
CC  

 

Not 3! × 4! ×… (eg not 3! × 4! × 5)  
not !431

1
u , not 144

1  

 
NB no mark for ÷ 7! or “5040” in this part 

     b 5 seen or 5! seen 
 
3! × 4! × 5  or 5! × 3!  or 720  or 5 × 144 
 
 
 
(÷7! or “5040”) 
= 1/7 oe  or 0.143 (3 sf) 
 

M1 
 
M1 
 
 
 
 
A1    3 

 
 
or 5 × 3/7×2/6×1/5 (×4/4×3/3×2/2) oe: M2 

or 5 × 47or37
1

CC :                                           M2 

or 5 × “(iia)”:                                 M2 
 

or GGGBBBB, BGGGBBB, BBGGGBB, BBBGGGB, 
    BBBBGGG 
 
 
NB no mark for ÷ 7! or “5040” in this part 

Total  9   

5 
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Question Answer Marks Guidance 
8 (ii) (b) 1 –  “0.168” M1 or 0.522(22C12 + 22C13 + 22C14 + … + 22 + 1)  

All 11 correct terms seen, or correct ans: M2 
    
   or P(X = 12, 13, … 21, 22) stated or implied     
  with > 2 terms shown or one extra term   M1 
 

or 1 – (22C12 + 22C13 + 22C14 + … + 22 + 1) 
1 – all 12 correct terms                        M2 
 
 
or similar marks for P(X = 10, 9, 8…0) 

   1/2(1 –  “0.168”)  M1   
   = 0.416 (3 sfs) 

 
A1   

    [3]   
9 (i) (a) 9P4              or 9!/5!   or 9C4 × 4!     M1 alone         oe eg 9C1 × 8C1 × 7C1 × 6C1    or 9×8×7×6 
   = 3024 A1   
    [2]   
9 (i) (b) 8P3 or 8 × 7 × 6  oe or 8C3 × 3! M1 Allow × …. or ÷ …..  
   × 5 (or 5C1 ) M1 Correct × 5 or 8C3 × 5 (or 5C1) or (9P4 or “3024”) × 5/9  M2 

   = 1680 
 

A1                        Not ISW, eg 1680/3024 : M1M1A0  

    [3]   
     SC: consistent use of with replacement in (i) 

(or if only (a) or (b) attempted) 
(ia)                                          M0A0 
(ib) 999 × 5 or 4995                M1  
                                                M0A0 

 

12 
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Question Answer Marks Guidance 
9 (ii) (a) M1 5/9 × 4/8 × 3/7 × 4/6   Allow × or +…   
   M1 

 
× 4     correct method  so far    

   M1 
 

A1 
 

5/9 × 4/8 × 3/7 × 2/6   Allow × or +… 
or: 
5/9 × 4/8 × 3/7 × 4/6 or 5/9 × 4/8 × 3/7       M1 
5/9 × 4/8 × 3/7 × 4/6 × 3 + 5/9 × 4/8 × 3/7  M1 
 

   

5C3 × 4C1
 or 5C4  oe  

5C3 × 4C1
 + 5C4    oe    correct method so far      

                                                             (= 45) 
÷ 9C4                Allow anything ÷ 9C4  
                                                             
= 5/14  or 0.357 (3 sfs) oe, eg 35/98 or 45/126  

 [4] 

5C3 × 4C1
 × 4! (or 5P3 × 4 × 4)     or 5! (or 5P4)    

960 + 120  oe   correct method so far 
 
÷ 9P4          [must involve any P or any !] ÷ 9P4  
 
 
 
Marks must come from one method, not 
mixture of two methods NB 5/9 × 4/8 × 3/7 × 3 = 5/14 M0M0M0A0 

9 (ii) (b) 9, 8, 7, 4 or 9, 8, 6, 5               No mark yet 
 

   

   2 M1 1/9×1/8×1/7×1/6   4/9×3/8×2/7×1/6   Allow × or +… 4! + 4! or 2 × 4!  oe 
   ÷ 9C4  oe            Must be (1 or 2 or 4) ÷ 9C4  

 
M1 × 4! × 2           × 2      fully correct method ÷ 9P4 or ÷ (i)(a) oe 

              Must be (96 or 48 or 24) ÷ 9P4 
   = 1/63  oe   or 0.0159 (3 sfs) A1   
    [3] NB Marks from one method only, not mixed 

methods 

2/9×2/8×1/7×1/6      allow × or + …       M1 
× 4!/4 × 2    fully correct method       M1 

     SC: consistent use of with replacement in (ii), 
(or if only (a) or (b) attempted) 

 

     (iia) (5/9)4                                 M1 
      + 4C3(5/9)3(4/9)  (= 0.400)    M1 
                                                 M0A0 

1–((4/9)4+4(4/9)3(5/9)+4C2(4/9)2(5/9)2)         M2 
One term missing or extra or wrong M1 

     (iib) (1/9)4       (=0.000152)      M1 
gps     M1A0         attempt find no of 
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Question Answer Marks Guidance 
6   (1 – 0.1) ÷ 5                             (= 0.18) 

 
3×0.18 or 2×0.18 or 7×0.1 (or result of these)(poss × 100) 

(3 × 0.18 only scores if using £3, not score of 3. Similarly for 2 × 0.18) . 
 
4 × 3 × 0.18   AND 2 × 0.18 + 7×0.1  (poss × 100) 
(or 2.16 AND 1.06    or  216 AND 106) 
 
‘2.16’ – ‘1.06’ or ‘216’ – ‘106’ 
must be attempt gain on 1,2,3,4 – loss on 5,6  
 
E(profit for 100 rolls) = (£)110 

M1 
 

M1 
 
 

M1 
 
 

M1 
dep 

any M1 
 

A1 
 
 
 

[5] 

can be implied, eg by 18 
 
5×0.18 or 10×0.1(or result of these)(poss × 100) 
 
 
3 AND 5 × 0.18+10 × 0.1   (poss × 100) 
(or 3 AND 1.9    or 300 AND 190) 
 
3 – ‘1.9’ or 300 – ‘190’ 
must be attempt receipt – payout on 5,6 
 
E(profit for 100 rolls) = (£)110  
 
 
NB 300–(0.1×300+0.18×300) = 300–84 =216 
                                    M1M1M0M0A0 

 
or, using exp no. of 5’s & 6’s 
18 × 5 or 10 × 10 
 
 
300 AND 18 × 5 + 10 ×10 
(NB 300+ 100×0.18 +100×0.1 is insuff) 
 
Eg: 
300–100×(5×0.18+6×0.1)=150 
                    M1M1M0M1A0 
 
Mark one method only 
Must be matched pair 
eg 300–106 or 216–190:  
                     M1M1M0M0A0 
 

7 (i) (a) 7P5 or !2
!7  or 7×6×5×4×3   or   7C5 × 5!      alone 

= 2520 

M1 
A1 
[2] 

7P2 or !2
!7 M0A0 7C5 = 21 or 5! = 120  M0A0 

but see (i)(b) 

7 (i) (b) 6P4 or !2
!6  or 6×5×4×3  or 6C4 × 4!  or   360      

× 2 (see middle column)  
 
 
 
 
 
 
 
 

= 720 

M1 
 

M1 
          

 
 
 
 
 
 
 

A1 
[3] 

alone or ×2 only 
 
6P4 × 2 or 6!       alone      M2 
6C4 × 2 or 6! × 2 alone     M0M1 only 
any other × 2                    M0M0 
 

or ‘2520’× 7
2 M2A0      

(eg (ia)21 (ib) 21× 7
2 = 6   M2A0 

but if ans  is 6, must see wking)  
 
cao 

or ‘2520’ – 5 × 6P4  M2 
 
SC ONLY on ft from (i)(a): 
if (i)(a) 5! = 120, then 
(i)(b)4!×2=48 alone M1M0A0 
 
Other SC 5P3 × 2     M2 
(from a vowel at each end, ie treat as MR) 

 
NOT isw eg 

'2520'
720  = 

7
2  M1M1A0 

7 (ii) (a) 21 B1 
[1] 
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Question Answer Marks Guidance 
7 (ii) (b) 5C3

 or 
!2!3

!5    or 5C5 seen         or 10 seen in num  

5C5
3C5

3C5

�
   oe 

11
10  or 0.909 (3 sf) 

M1 
 

M1 
 

A1 
[3] 

6
4

7
5 u  oe seen 

6
1

7
2

6
4

7
5

6
4

7
5 ( u�uyu ) 

Allow 5C2 seen BOD 
 

8 (i)  1 – 0.1754  alone 
= 0.825 (3 sfs) 

M1 
A1 
[2] 

Allow 1– 0.2855 or 0.7145 or 0.715 alone  

8 (ii) (a) 4C2 × 0.72 × 0.32  
= 5000

1323  or 0.265 (3 sf) 
M1 
A1 
[2] 

All correct  

8 (ii) (b) 4,4,2 & 4,3,3 only, seen or implied 
P(Y = 4) = 0.74                       (or 

10000
2401 or 0.2401) 

P(Y = 3) = 4 × 0.3 × 0.73        (or 2500
1029  or 0.4116) 

 
P(4,3,3) = 3 × “0.2401” × “0.4116”2      (or 0.122 ) 
P(4,4,2) = 3 × 0.2401”2 × “0.265”         (or 0.0458) 
 
 
P(Tot = 10) = 0.168 (3 sfs) 

B1 
 

M1 
M1 

 
M1 
M1 

 
 

A1 
 
 
 
 
 
 

[6] 

Both needed 
 
 
 
 
ie 3 × their P(4) × (their P(3) )2  
ie 3 × (their P(4) )2 × their P(2)   ft (ii)(a) 
For M mks ignore extra combs eg P(4,4,3)  
 
 
If B(30, 0.6) clearly being used: 
Any 5 combs adding to 10 seen            B1 
P(8) = 30C8×0.422×0.68 or 0.0002 
P(9) = 30C9×0.421×0.69 or 0.0007 
P(10) = 30C10×0.420×0.610 or 0.0020 
                                all three correct     M2 
                                 or two correct M1 
No more marks 

     
 
 
 
if “3×” omitted twice or “3!×” 
used twice allow M1M0 
 eg ans 0.0560, 0.0559,0.336,    
 probably B1M1M1M1M0A0 
 but must see method 

12 
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Question Answer Marks Guidance 
3 (v)  No effect  oe B1 

[1]
Stay the same oe              Allow just “No” Ignore all else 

4 (i) (a) 6 B1 
[1]

  

4 (i) (b) 3×3×3 
 
 
 
 
= 27 

M1 
 
 
 
 

A1 
[2]

3! + 7×3     3 + 3×6 + 6            3! × 4 + 3 
Complete correct method. Allow methods 
equiv to these. 
 
Only allow other methods if they appear 
correct 
 

(Explanation for 3! × 4 + 3: 
123:  3!,  112 & 122:  3!,   223 & 233:  
3!,   331 & 311: 3! 
111, 222, 333:  3    Candidates need 
not include this) 

4 (i) (c) (i)(b) – 3 
 
If answer is not 24, this method must be 
explicitly stated in order to give M1A1ft  
     
= 24             ft their (i)(b) 

M1 
 
 
 
 

A1ft 
[2] 

or  3! + 6×3  or 3! + 3!×3   or 6 + 3!×3!÷2!   
or 3! × 4 

Complete correct method. Allow methods 
equiv to these. 
 
Only allow other methods if they appear 
correct 

or 8 × 3  
(Explanation: there are 8 possible 
orders starting with 1. 
Candidates need not include this) 

4 (ii)  eg 1123:  2!
4!  × 3 alone 

                allow M1 for 2!
4!  × 3! alone 

 

eg 1122:   2!2!
4!  × 3 alone 

                allow M1 for 
2!2!
4!  × 3! alone 

 
 
 
 
 
 
 
Total = 54 
 

M2 
 

 
 

M2 
 
 
 
 
 
 
 
 
 

A1 
[5] 

 

3! × 4C1 × 3   or 3! × 12     M1 
 
÷ 2                                     M1dep  (= 36) 
 
3! × 4C2                              M1 
 
÷ 2                                     M1dep   (= 18) 
 
Allow methods equiv to these, eg correctly 
listing cases 
Only allow other methods if they appear 
correct. 
 
NB 3×3×2×2  = 36     &    3×3×2 × 1 = 18 
are incorrect methods unless clear 
justification given 

This method only scores if  
3×3×3×3 –…. is used: 
No. with 4 rep’ns = 3    M1 
 

No. with 3 rep’ns = !3
!4   M1 

                 × 6   (= 24)   M1 
                                         or 8 × 3 M2 
 
81–(‘3’+‘24’) or 81–27  M1 
               (allow 81–3 or 81–24) 
 
18, 36 only score if a correct method 
seen,, or eg: 
18 orders listed starting with “1” 
or 18 orders listed with two repetitions 
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