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1 (i) A  

             Points lie close to straight line 
B1 
B1 

 
2

 
Valid reason, eg “linear”. Not “strong correlation” 
 

 (ii) C  
              Non-linear relationship  

B1 
B1 

 
2

 
eg curve or quadratic 
 

2 (i) Median 8 
 Quartiles 6, 24 

B1 
B2 

 
3

 
B1 for each  Allow IQR = 24 - 6 

 (ii) Extreme values/skew distort mean 
                                            or 35 mentioned 

B1  
1

Accept just “data skewed”.    Not “anomaly” 
 

  
(iii) Advantage: retains data values 
 Disadv: harder to read (eg) median 
                           harder to compare distr’s 
                           visual comparison harder  
                             

 
B1 
B1 

 
 
 
 
2

 
 
Not “Can be shown on same diag” 

3 (i) 2 3 4 1 6 5 7             6 5 4 7 2 3 1 
 1 2 3 4 5 6 7             7 6 5 4 3 2 1 
 Σd2 = 14 

 rs = 
)17(7

61 2

2

−
Σ

−
d  

 rs = ¾  

M1 
 
M1 
A1 
M1 
A1 

 
 
 
 
 
5

Rank both sets consistently  
 
Find Σd2, dep ranks attempted. Allow arith errors 
Σd2 = 14 
Use formula correctly, dep 2nd M1 
Answer ¾ or a.r.t. 0.750 
 

 (ii) Rankings generally agree  
                                                  dep rs > 0.5 
                                                       

B1f 1 Must have “agree” or “similar” etc,  
Not ‘rankings well correlated’ 
If rs < 0.5, “generally don’t agree”: B1 

4 (i) k = 1 – ( )10
1

5
2

5
1

4
1 +++  

 1/20  
M1 
A1 

 
2

Use Σp = 1 
or 0.05 
 

 (ii) E(X) = Σxp(x) 
 = –1/10 
 Σx2p(x) = 2 
 Σx2p(x) – μ2  
 = 1.99 

M1
A1 
M1 
M1 
A1 

 
 
 
 
5

Use Σxp(x)   with a value for k and correct signs 
–1/10 or –0.1 only 
Attempt Σx2p(x) }    
Subtract their μ2 } 
Answer, 1.99 or 1 99/100 
                    

5 (i) (a) Geo(0.05) 
  (19/20)5(1/20) 
  = 0.0387 

M1 
M1 
A1 

 
 
3

Geo(0.05) or 0.95 stated or implied 
q5p attempted    
Answer, a.r.t. 0.0387  ISW 
 

  (b) (19/20)10 

 
  = 0.599 

M1 
M1 
A1 

 
 
3

q10 or 1 – p – pq …– pq9  
[q9 or q11, or one wrong term: M1M0] 
Answer, a.r.t. 0.599 
                                      1 – (19/20)10 :   M0M0A0 

 (ii) Mean = 1/p 
  = 20 

M1 
A1 

 
2

 
20, cao 

6 (i) B(5, 3/8) 
 
 5C2(3/8)2(5/8)3

 = 5625/16384 or 0.343 

M1 
 
M1 
A1 

 
 
3

B(5, 3/8) stated  
               or 3/8, 5/8 seen and sum of powers = 5 
Correct expression 
Answer, a.r.t. 0.343  ISW  

 (ii) ½ p1 = 3/8  
 p1 = ¾ AG  

M1 
A1 
 

 
2

or 3/8 / 1/2  or 3/8 x 2 
¾ correctly obtained. Must see explicit step. 
Verification eg 1/2 x 3/4 = 3/8 or 3/8/3/4 = 1/2: M1A1 

 (iii) ½ p2 = 1/3          
 p2 = 2/3

M1 
A1 

 
2

or 1/3 / 1/2  or 1/3 x 2 
Answer 2/3 or a.r.t. 0.667 
 

or Σ(x- μ)2p(x): M2 
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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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  ii (1/3)3   
1 - (1/3)3  
 
26/27 or 0.963 (3 sfs) 

M1 
M1 
 
A1       3 

or 2/3+1/3x2/3+(1/3)2x2/3  : M2 
  one term omitted or extra or wrong: M1 
 1 - (1/3)4  or 1- (2/3+1/3x2/3+(1/3)2x2/3 ):M1 

  iii 1 / 2/3  
= 3/2    oe 

M1 
A1       2 

  

Total  8 
 

 

7i 2/9 or 7/9  oe seen 
3/9 or 6/9  oe seen 
1/8 or 7/8  oe seen 
Correct structure 
 
All correct 

B1 
B1 
B1 
B1 
 
B1       5 

 
 
 
ie 8 correct branches only, 
                              ignore probs & values 
including probs and values,  
                              but headings not req’d

  ii 3/10 x 7/9 +  7/10
 x 3/9 +  7/10 x 6/9  

 
14/15  or 0.933  oe  

M2 
 
A1       3 

or 3/10x7/9 +  7/10    or  1 – 3/10 x 2/9 
M1: one correct prod or any prod + 7/10  
                                             or  3/10 x 2/9 

  iii 3/10 x 2/9 x 7/8  +  7/10 x 6/9  
 

21/40   or 0.525  oe 

M2 
 
A1       3 

M1: one correct prod 
 
cao 

 No ft from diag except: with replacement:   (i) structure: B1    (ii) 91/100:  B2        (iii) 0.553:  B2 
Total  11  
8i Med = 2 

LQ = 1 or UQ = 4 
 
IQR = 3 

B1 
M1 
 
A1       3 

cao 
or if treat as cont data: 
           read cf curve or interp at 25 & 75 
cao 

  ii Assume last value = 7 (or eg 7.5 or 8 or 8.5) 
 
 xf  attempted        > 5 terms 
 
2.6   or 3 sf ans that rounds to 2.6 
 x2f  or         Ҟx-m)2f       > 5 terms 
\/( x2f /100 – m2)   or   
      \/( Ҟx-m)2f)/100 fully correct but ft m 
1.6 or 1.7 or 3 sf ans that rounds to 1.6 or 1.7 

B1 
 
M1 
 
A1 
M1 
 
M1 
A1              
                6 

stated, & not contradicted in wking 
      eg 7-9 or 7,8, 9   Not just in wking 
allow “midpts”   in   xf or  x2f 
 
 
 
 
 
dep M3 
                      penalize > 3 sfs only once 

  iii Median less affected by extremes or 
outliers etc   (NOT anomalies) 

B1       1 or median is an integer    or mean not int. 
or not affected by open-ended interval 
general comment acceptable 

  iv Small change in var’n leads to lge change in IQR 
UQ for W only just 4, hence IQR exaggerated  
orig data shows variations are similar 

  
 
B1       1 

    
for Old Moat LQ only just 1 & UQ only just 3 
oe          specific comment essential   

  v OM % (or y) decr (as x incr)   oe 
Old Moat 

B1 
B1       2   

ranks reversed in OM or not rev in W 
NIS 

Total  13  
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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 

physicsandmathstutor.com

(Q4, June 2007)

4 (ia)

4732 Mark Scheme June 2007 

 63

 
8i \/0.04 (= 0.2) 

(1 – their \/0.04)2 
= 0.64 

M1 
M1 
A1   3 

 

  ii 1 – p   seen 
2p(1 – p) = 0.42    or  p(1 – p) = 0.21  oe 
2p2 – 2p + 0.42(= 0) or  p2- p + 0.21(= 0) 
2±\/((-2)2– 4×0.42) or 1±\/((-1)2– 4×0.21) 
            2 × 2                        2 × 1 
or (p–0.7)(p–0.3)=0 or (10p–7)(10p–3)=0 
p = 0.7 or 0.3 

B1 
M1 
M1 
 
 
M1 
A1   5 

 
2pq= 0.42 or pq =0.21 Allow pq=0.42 
or opp signs, correct terms any order (= 0) 
 
oe  Correct 
Dep B1M1M1 Any corr subst’n or fact’n 
 
Omit 2 in 2nd line: max B1M1M0M0A0 
One corr ans with no or inadeq wking: SC1 
      eg 0.6 × 0.7 = 0.42⇒p = 0.7 or 0.6 
 
p2 + 2pq + q2 = 1 B1 
p2 + q2 = 0.58     } 
p = 0.21/q           } 
p4- 0.58p2 + 0.0441 = 0  M1 
corr subst’n or fact’n    M1 
 
1 – p   seen                                         B1 
2p(1 – p) = 0.42    or  p(1 – p) = 0.21 M1  
p2 – p = -0.21 
p2 – p + 0.25 = -0.21 + 0.25    oe  }    M1 
OR (p – 0.5)2 – 0.25 = -0.21    oe  } 
(p – 0.5)2 = 0.04                                 M1 
(p – 0.5) = ±0.02 
p = 0.3 or 0.7                                      A1 

Total  8  
9ia 1 / 1/5  

= 5 
M1 
A1   2 

 

   b (4/5)3 × 1/5  
= 64/625 or  0.102 (3 sfs) 

M1 
A1   2 

 

   c (4/5)4  
 
= 256/625 or  a.r.t 0.410 (3 sfs)    or 0.41 

M1 
 
A1   2 

or 1- (1/5 + 4/5×1/5 + (4/5)2×1/5 + (4/5)3
 ×1/5) 

                            NOT 1 - (4/5)4  

  iia P(Y=1) = p, P(Y=3) = q2p, P(Y=5) = q4p  
 
 
 
 
 
B1   1 

P(Y =1)+P(Y =3)+P(Y =5)= p + q2p + q4p 
p, p(1 - p)2, p(1 – p)4  
q1-1, q3-1, q5-1  
or any of these with 1 – p instead of q  
“Always q to even power × p” 
Either associate each term with relevant prob 
Or give indication of how terms derived 
                                           > two terms 

    b Recog that c.r. = q2 or (1 – p)2  

S∞ = 21 q
p
−

    or   2)1(1 p
p
−−

 

P(odd) = 21
1

q
q

−
−  

= 
)1)(1(

1
qq

q
+−

−  Must see this step for A1 

(= 
q+1

1     AG) 

M1 
 
M1 
 
M1 
 
 
A1   4 

or eg r = q2p/p  
 
 
 
(  = __p__   )  =  ___p__ 
(     2p – p2  )      p(2 – p) 
 
(  = __1__    )   =  ____1____ 
(      2 – p     )       2 – (1 – q) 

M1 for either 
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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

39361)(
5

24130(

5
3924212

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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8 (i) 1/6 + 3 × (1/6)2  
 
= 1/4  

M2 
 
A1    3 

   or 3 × (1/6)2 or 1/6 + (1/6)2 or  1/6 + 2(1/6)2  
                                           or  1/6 + 4(1/6)2    M1 

  (ii) 1/3 B1    1  
 
or 1/3 × 1/6 × 3                                               M2 
 or 1/3×1/6

  or 1/6×1/6×3 or 1/3×1/3×3 or 1/4 - 1/6     M1 
   but  1/6 × 1/6 × 2                                         M0 

2
1

2
6
1 3)( ×

 or 
2
1

6
1

4
1−

 or 
2
1

6
1

2
1×

   oe                          M2 

or P(twice)
twice)&4(P  stated or  

2
1

prob                         M1 

Whatever 1st, only one possibility on 2nd     M2 

  (iii) 3 routes clearly implied 
out of 18 possible (equiprobable) routes 
 
 
 
 
 
 
 
 
 
 
1/6

M1 
M1 
 
 
 
 
 
 
 
 
 
 
 
A1    3 

1/6, no wking                                       M1M1A1 
1/12, no wking                                               M0 
 

Total  7  
 

             Total 72 marks 

 37
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8ia 18/19 or 1/19 seen 
17/18

 or 1/
18 seen 

structure correct ie 6 branches  
                      
all correct incl. probs and W & R 

B1 
B1 
B1 
 
B1  4 
 

 
 
regardless of probs & labels 
(or 14 branches with correct 0s & 1s) 

   b 1/20 + 19/20 × 1/19 + 19/20 × 18/19 × 1/18  
 
= 3/20  

M2 
 
A1  3 
 

M1 any 2 correct 
terms added 

19/20×18/19×17/18  
1 – 19/20×18/19×17/18  
 

  iia 19/20 × 18/19 
= 9/10  oe 

M1 
A1  2 
 

19/20×18/19×1/18+19/20×18/19×17/18 or 1/20+17/20 
 

    b (P(X = 1) =  1/20) 
19/20 × 1/19 
= 1/20  
 
Σxp  
= 57/20   or   2.85 

 
M1 
A1 
 
M1 
A1  4 
 

 
or 1 – (1/20 + 9/10)   
                      or 2 probs of 1/20 M1A1 
 
> 2 terms, ft their p’s if Σp = 1 
 
NB: 19/20×3 = 2.85 no mks 
 

       With replacement: 
  ia   Original scheme 
  ib   1/20 + 19/20 × 1/20 + (19/20)2 × 1/20  

or 1 – (19/20)2                                    M1 
  iia   (19/20)2 or (19/20)2×1/20 + (19/20)2×19/20 M1 
    b   Original scheme 

But NB ans 2.85(25…)     M1A0M1A0 
Total  13  

48 
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4 (i) (0× 2
1 ) + 1× 4

1  + 2× 8
1  + 3× 8

1  

= 8
7   or 0.875  oe 

(0× 2
1 ) + 1× 4

1  + 22× 8
1  + 32× 8

1    (= 

1 8
7 ) 

- (“ 8
7 ”)2 

= 64
71  or 1.11 (3 sfs)  oe 

M1 
 
A1  
 
M1 
 
M1 
 
A1    5 

> 2 non-zero terms seen 
 
If  ÷3 or 4 M0M0M1(poss) 
 
> 2 non-zero terms seen 
 
dep +ve result 
M1 all4 (x-0.875)² terms seen. 
M1  mult p,∑  A1 1.11 

   (ii)  
Bin stated or implied 
0.922 (3 sfs) 

 
M1 
A1    2 

Eg table or mn
4
3

4
1 ×  (n+m=10,n,m≠ 1) 

or10C4  
or 5(or 4 or 6) terms correct 

   (iii) n = 10 & p = 8
1  stated or implied 

10C4
4

8
16

8
7 ××  

= 0.0230 (3 sfs) 

M1 
 
M1 
 
A1    3 

 
 
 
condone 0.023 

Total  [10]  
5 (i) 

12
3

13
5

14
6 ××  
× 3!  oe 
= 182

45   or 0.247 (3 sfs)oe 

M1 
M1 
 
A1    3 

6C1 × 5C1 × 3C1  
÷ 14C3 

With repl M0M1A0       

   (ii) 
12
4

13
5

14
6 ×× + 12

3
13
4

14
5 ×× + 12

1
13
2

14
3 ××  

= 364
31   or 0.0852 (3 sf) 

M2 
 
A1    3 

6C3 + 5C3 + 3C3        M1 for any one 
(÷ 14C3)M1 all 9 numerators correct. 
With repl M1(6/14)³+(5/14)³+(3/14)³ 

Total  [6]  
6 (a) A: diag or explanation showing pts 

close to st line,   
    always increasing 
B:Diag or expl based on 
    r=1=>pts on st line 
 =>r(s)=1 
      

B1  
 
 
B1     
 
B1   3  

 
 
. 
Diag or expl based on 
r(s)≠ 1=>pts not on st line 
=>r≠ 1 
r=1=>pts on st line&r(s)≠ 1=>pts not 
on st line B1B1 
r=1=>r(s)=1 B2 
 

  (b) y   = 2.4 × 4.5 + 3.7   
= 14.5 
4.5 = 0.4 × “14.5”- c 
c = 1.3 
 
a’=x-b’y :-14.5 M1A1; 
then a’=4.5-0.4x14.5=-1.3 M1A1 

M1 
A1 
M1 
A1    4 

Attempt to sub expression for y 
x=0.96x+1.48-c oe 
sub x=4.5 and solve 
c=1.3 
 
14.5 M1A1.(y-3.7)/2.4=0.4y-c and 
sub14.5 M1 c=1.3 A1 

Total  [7]  
7 (i) 25/37  B2    2 B1 num, B1 denom  25/37xp B1 
   (ii) 

23
15  seen or implied 

× 59
39  seen or implied 

= 1357
585   or 0.431 (3 sfs) oe 

M1 
 
M2 
 
A1    4 

 
 
M1 num, M1 denom 
Allow M1 for 39/59x  or + wrong p 

Total  [6]  
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6 

7i x  B1    1 Ignore explanations.     “Neither” or “Both”: B0  
  ii Diag showing vertical differences only 

 
 
State that sum of squares of these is min oe 

B1 
 
 
B1    2 

Allow description instead of diag: 
 “Distances from pts to line // to y-axis” oe 
 
dep vert or horiz lines (not both) drawn or 
described 

Allow > one line, from a point to the line 
 
 
Must have Min, Squares, Distances & Sum 

  iii –1 
Ranks opposite or reversed   
or perfect neg corr’n between ranks  oe 

B1 
B1dep   
          2 

Not approx –1  
As x increases, y decreases 

Allow eg:  
 –1 because neg corr’n so ranks must be reversed  
 
Ignore other 
NOT neg corr’n or strong neg rel’nship oe 
NOT comment about “disagreement” or 
“agreement” 

  iv “Negative”  
 
or “Not –1”  

 
 
B1    1 

eg “Strong neg” 
or any negative value > –1 
or “Close to –1” 

Any implication of Negative, except 
NOT “Negative gradient” and  
NOT “–1” given as the value of r  

Total  6   
8 Incorrect p (eg “cubical die means 18 sides hence p = 18

1 ”): can gain all B & M marks. 

8i 25/216  oe or 0.116 (3 sfs) B1    1   
  ii (5/6)7 × 1/6 alone 

 
= 0.0465 (3 sfs) or 1679616

78125  

M2 
 
A1    3 

M1 for (5/6)8 × 1/6 alone 
 

 

  iii (5/6)8 oe alone 
= 0.233  (3 sfs)  or 1679616

390625  
M1 
A1    2 

1 – P(X < 8), with exactly 8 correct terms NOT 1 – ( 6
5 )8,    NOT ( 6

5 )8 × …. 

  iv NB If more than 5 products are added (eg P(1 < X < 12): no marks 
 

    (5/6)9×1/6 + (5/6)10×1/6 + (5/6)11×1/6 + (5/6)12×1/6 
(= 0.0323 + 0.0268 + 0.0224 + 0.0187) 
 
 
 
 
 
= 0.100 (3 sfs) 

M3 
 
 
 
 
 
 
A1    4 

    M3 for all correct 
 
or M2 for 3 of these added or these 4 plus 1  
        extra or 0.0817 or 0.0680 or 0.139 or 0.116 
 
or M1 for > 1 of these terms or values seen;  
                                                  ignore incorrect 
Allow 0.1 with wking 

(5/6)9 – (5/6)13         or 1 – (5/6)13 – [1 – (5/6)9]     M3 
 
or (5/6)8, 9 or 10 – (5/6)12, 13 or 14  
or 1 – (5/6)12, 13 or 14 – [(1 – (5/6)8, 9 or 10]              M2 
 
or ±[(5/6)9 – (1 –(5/6)13)] or ± [1-(5/6)9 – (5/6)13]  M1 
 
 

Total  10   
        Total 72 marks 
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4i 0.4 × 0.7   
0.6 + 0.4 × 0.7  
 
=  0.88  

M1 
M1 
 
A1    3 

or 0.6 + prod of 2 probs 
Condone 0.6 × 0.7 + 0.6×0.3 + 0.4×0.7 
         or   0.6 × 0.6 + 0.6×0.4 + 0.4×0.7 
 

1– prod of  2 P’s              or 0.4 × 0.3 
1 – 0.4 × 0.3 

  ii p + (1 – p) × p = 0.51    or 2p – p2 = 0.51 

 
p2 – 2p + 0.51 = 0  
(p–0.3)(p–1.7) = 0 or p = 2

51.0442 u�r  oe 
 
p = 0.3 

M1 
 
A1 
 
M1 
 
A1    4 

or p2 + p×(1 – p) + (1 – p) × p 
 
Correct QE = 0  Condone omission of “= 0” 
 
Correct method for their 3-term QE 
 
Not p = 0.3 or 1.7 

Condone p + p × 1–p  M1,                     but p + qp = 0.51 M0 
 
or (1 – p) 2 = 0.49   M1A1 
 
1 – p = ± 0.7       M1  must have ± 
 
 
Correct ans from correct but reduced wking or T & I or 
verification or no wking: 4 mks 
Ans p = 0.3 or 1.7 from correct but reduced wking or T & I or 
no wking: M1M1M1A0  
Ans p = 0.3 following correct wking except other solution 
incorrect: BOD 4 mks      
(eg p = 2

51.0442 u�r   so p = 0.3 or -1.3 so p = 0.3:    4 mks)) 
p = 0.3 from wrong wking but correct verification: BOD 4 mks 
p = 0.3 from wrong wking alone:  M0A0M0A0 

Total  7   

5 
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  iii > 3 mid-pts attempted  
Σfx ÷ 50 attempted        (= 50

1819 ) 
= 36.38 or 36.4 (3 sf) 
 
Σfx2 attempted              (=  68055.5) 
 
 

2
50

1819
50

5.68055 )(�    or 238.3611.1361 �  

                                                 (= √37.6056) 
 
 
= 6.13 (3 sfs)  
 
Alt for variance: 
Σf(x - x )2 (= 1880.28)          M1 

50
28.1880                               M1 

= 6.13 (3 sf)                          A1 
 

M1 
 
M1 
A1 
 
M1 
 
 
 
M1 
 
 
 
A1    6 

seen or implied 
 
> 3 terms.  
or 36 with correct working 
 
> 3 terms.    
 
 
 
completely correct method except midpts & ft 
their mean, dep not √(neg) 
 
 
 
 
                        
 

Not nec’y correct values (29, 33, 40.5, 53)  
 
Allow on boundaries. Not class widths 
 
 
Allow on boundaries. Not class widths 
                             (3364, 30492, 22963.5, 11236) 
 
 
Allow class widths for this mark only 
NB mark is not just for “– mean2 ”, unlike q5(iii) 
 
Σ(fx)2: M0M0A0 
 
If no wking for Σfx2, check using their x and f 
 
If no wking or unclear wking: 
               full mks for each correct ans 
               for incorrect ans: 
                       35.8 < μ < 36.9       M0M1A0 
                       6.0 < sd < 6.25        M1M0A0  
 
 

  iv (a) Decrease (b) Increase  
(c) Same       (d) Same 

B1B1 
B1B1 4 

Ignore other, eg “slightly” or “probably” Ignore any comments or reasons, even if 
incorrect 

Total  16   
5 If done with replacement, no marks in any part of this question. 
5i All correct probs correctly placed, 

matching labels, if any 
 
B2    2 

B1 for 4 correct probs anywhere Allow B2 with missing labels but only if probs 
consistently placed, ie R above B throughout 

  ii 
8
4

9
5

10
6

8
5

9
4

10
6

9
6

10
4 uu�uu�u  

or 5̀1
4  + 6

1  + 6
1  

 
 (= 5

3   AG) 

 
 
 
B2    2 

B1: two of these products (or their results) added 
                                                    (not multiplied) 
 
or 1 – ( 9

3
10
4

8
3

9
4

10
6

8
4

9
5

10
6 u�uu�uu ) 

or 1 – ( 15
2

10
1

6
1 �� ) 

 
 
 
B1: 1 – two of these products (or results) added 
                                                      (not multiplied) 
 
NB incorrect methods can lead to correct ans 
AG so no wking no mks 
 
No ft from tree in (i) 

4 
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Question Answer Marks Guidance 
3 (iv)  Shows all the data or you can see all the values  oe 

You can see the actual/exact/indiv 
numbers/values/results    
 
No data is lost      oe 
 
Shows the shape of the distribution                oe 
 
Can perform calculations of your choice (eg mean)   
 
Shows which group (or class, NOT value) has the 
highest frequency (or is the mode)    oe 

 
 
 
 
 
 
 
 
 
 

B1 
[1] 

any implication of all the data or the 
actual numbers/values/results or similar 
eg Can compare each indiv result 
     Easier to see the numbers 
 
 
 
eg can find frequencies 
 
 
No mks for ans to (v) given in (iv) unless 
labelled as (v) 

NOT  
Shows the spread/skew/trend 
Any comment on skew 
You can see the actual frequ’s 
Easier to compare sets of data 
Shows more info or more data 
Easier to read off the data 
 
Ignore all other 

3 (v)  Shows the median or it’s easier to see the median  
         (or quartiles or IQR)  
It can measure the middle 50% easily 
 

 
B1 
[1] 

 

eg Shows mean and quartiles  B1 
    Shows range and median     B1 
 
No mks for ans to (v) given in (iv) unless 
labelled as (v)  
 
Ignore all other 
 

NOT 
Shows the spread/skew/trend 
Can see data in diag form 
Shows max or min or range 
Easier to compare sets of data 
Not affected by outliers  
Easy to see outliers 
Shows s.d. or shows mean 
Can see important data items/measures 

4 (i)  Top: 2 branches 5
4 , 5

1
 & R, B shown 

Bottom: 
   1st branch: prob = 1 or 

5
5 ,   & R shown 

 
  no 2nd branch OR branch with prob = 0 or 5

0  

 
 

B1 
 
 

B1 
 

[2] 
 

consistent 
 
 
allow eg 4

4   
 
 
ignore any 3rd layer branches  
 

 
 
 
 
Any missing label(s) on first 
three branches, subtr B1 once 
 
No label needed on zero branch, 
if drawn. 

8 
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Question Answer Marks Guidance 
4 (ii)  

5
1

6
5 u  or 6

1 (×1)   or 6
1  seen 

5
1

6
5 u  + 6

1 (×1)  

= 3
1      oe 

M1 
 

M1 
 

A1 
[3] 

 

 
 
all correct 
 
cao 
 

or 1 – 5
4

6
5 u or  1 – 3

2      M2 
 
ft incorrect tree dep probs < 1 
if 3rd tree prob = 1, (ii)M1M1A0 
if 3rd tree prob ≠ 1, (ii)M1M0A0 
 
NB!!  2 × 5

1
6
5 u  = 3

1  M1M0A0 
4 (iii)  

4
3

5
4 u  + 5

1 (×1)  or    1 – 4
1

5
4 u  or 1 – 0.2 all correct 

 
= 5

4   or 0.8  oe 

M1 
 

A1 
[2] 

or 6
5

5
1

6
5

4
3

5
4

6
5 )( yu�uu  all correct 

 
May be seen without working M1A1 
cao 

but 6
5 ×( 4

3
5
4 u + 5

1 )   M0 
 
ft incorrect tree:     (iii) M1A0 

5 (i) (a) 1 B1 
[1] 

 NOT close to 1 

5 (i) (b) –1  B1 
[1] 

 NOT close to –1 

5 (ii)  Σd2 attempted                       (= 10)   
 

1 – 
)14(4

6
2

2

�
6u d  

= 0 

M1 
 

M1 
A1 

 
[3] 

 

if Σd2  = 10, may be implied by next line 
if Σd2 ≠ 10, must see working  
dep M1 
 
Use of (Σd)2 M0M0A0 

Sxx or Syy = 30 – 4
100   (= 5)   or 

Sxy =  25 – 4
100     (= 0)       M1 

55
0
u

                                  M1 
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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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6 

“3 sf” means “answer which rounds to … to 3 sf”. Penalise over–rounding if no better answer is seen and penalise only once in the paper. 
 

Question Answer Marks Guidance 
1 (i)  2k + 4k + 6k + 8k = 1 

k = 20
1  AND    6 × 20

1  = 10
3        AG 

M1 
 

A1      
 
 
 
 
 
 

[2] 

or 2 + 4 + 6 + 8 = 20                   M1 
  
Must see both for A1 
 
or 2k + 4k + 6k + 8k = 20k       M1    
     P(X = 6) = 

k
k

20
6  = 

10
3          A1 

Must see correct wk’g for k= 20
1 , 

otherwise M0A0 
NB k×6 = 10

3 �  k = 20
1  M0A0  

(even if tested by showing that k = 20
1  

gives Σp=1) 
Just showing 

10
1 + 

10
2 + 10

3 +
10
4  =1         

                                             M0A0 
1 (ii)  2× 10

1  + 4× 10
2  + 6 × 10

3  + 8 × 10
4  oe 

= 6 
 

22× 10
1 +42× 10

2  + 62× 10
3  + 82× 10

4  oe (= 10)  
 
– '6'2  
 
= 4 

M1 
 

A1 
 

M1 
 

M1 
 

A1 
[5] 

> 3 terms correct   ft their values of p, 
                                                       dep Σp = 1   
cao 
 
> 3 terms correct;  ft their values of p; 
                                                       dep Σp = 1   
ft their values of p; dep +ve result & Σp = 1     
cao 

Allow i.t.o. k for M1            ÷ 4 M0 
 
 
 
Allow ito k for M1M1       ÷ 4 M0 
NOT – m2 ÷ 4  
√4 = 2 lose final A1, not ISW, unless 
labelled sd 

2 (i)  
4
3  + 8

3
4
1 u  

                  16
3

8
5

4
1 uu�  

= 512
447  or 0.873 (3 sf) 

M1 
 

M1 
 

A1 
[3]

16
13

8
5

4
1 uu       (= 512

65  or 0.127) 

1 –  16
13

8
5

4
1 uu  

 

2 (ii)  0.6p or equiv seen 
0.4 + 0.6p = 0.58 
p = 0.3 

B1 
M1 
A1 
[3] 

Tree diag alone insufficient for mark. 
Or 0.6p = 0.18.        “0.18” alone insufficient 
 

NB 0.6 × 0.3 = 0.18 seen at the end is 
probably a check, not an answer.  
But if 0.3 seen and 0.18 is very clearly 
indicated as the ans then B1M1A0 
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