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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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4(i) 
      
 

0.4207     or  0.421 (3 sfs) 
or ҢҠ0.825+25x0.824x0.2 + .. 25C4x0.421x0.24  
0.579(3) 

B1            
 
B1            2 

or 1 –  0.6167  or 0.3833    (3 sfs) 
or 1- (6 correct terms, 0 to 5) 
 
 

(ii) 10C3 x (1-0.27)7 x 0.273  
= 0.261 (3 sfs) 
 

M1 
A1            2 
 
 

  

(iii)                               Allow “=” thro’out 
                              1 – 0.73n > 0.95 
0.739 = 0.059         or 0.73n < 0.05    
0.7310 = 0.043        nlog0.73 < log0.05  oe 
                       
 
                      n = 10 

 
 
M1 
M1 
 
 
A1            3 

or 1 - nC0 x 0.270 x 0.73n > 0.95   oe 
allow incorrect sign M1 
must be correct              
   ft ( 1 – 0.27) from (ii) for M1M1 
10 with incorrect sign in wking: SCB2 
10 with  just 0.739 = 0.059:   M1M1A1 

Total  7  
5(i) 
 
 
 
 
 
   

1/3 + 1/4 + p + q = 1        oe 
0 x 1/3 + 1 x 1/4 + 2p + 3q = 11/4   oe 
 
equalize coeffs, eg mult eqn (i) by 2 or 3  
Or make p or q subject of (i) or (ii) 
p = 1/4, q = 1/6    oe 

B1 
B1 
 
M1 
 
A1A1       5 

 
 
 
allow one error.   ft their equns 
subst or subtr not nec’y 
 

(ii) Σ x2p  (not   /4 or   /3 etc)           (= 23/4) 
– (11/4)2 
 
 
 
= 1.1875    or 13/16  oe 
sd = \/(their 1.1875)  = 1.09 (3 sfs) 

M1 
M1 
 
 
 
A1 
B1f           4 

> 2 non-zero terms correct. dep +ve result  
indep if +ve result 
or  Ҟx-11/4)2p  
              (> 2 (non-0) terms correct): M2 
ft (i) (0< p, q <1) or letters p, q  both M1s 
cao 
dep 1st M1 &\/(+ve no.)    eg \/2.75 = 1.66 

Total  9  

physicsandmathstutor.com

(Q5, June 2006)

2 (i)

4732 Mark Scheme Jan 2007 

 50

 
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 Ҟ 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
1403500

8
8.1061402685

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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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.  
 

1 (i) 0.22 +  0.7 × 0.1 × 2 
 
= 0.18   AG 

M2 
 
A1    3 

0.22 or 0.7 × 0.1:                            M1 
 
no errors seen            NB 2 × 0.9 × 0.1 = 0.18   M0A0 

 (ii) 0.28 + 2×0.18 + 3×0.04 + 4×0.01  
 
= 0.8   oe 
0.28 + 22×0.18 + 32×0.04 + 42×0.01  
- “0.8”2  
= 0.88  oe 

M1 
 
A1 
M1 
M1 
A1    5 

> 2 terms correct (excl  0×0.49)                       
                  ÷ 5 (or 4 or 10 etc): M0 
 
> 2 terms correct (excl  02×0.49) 
dep +ve result 
cao 
Σ(x – μ)2 : 2 terms: M1;  5 terms M2      
    
0.82×0.49+0.22×0.28+1.22×0.18+2.22×0.04+3.22×0.01 
SC Use original table,  0.4:B1  0.44: B1 

Total  8  
2(i)(a) 

7
2027300

7
3.2452029.8736

2
−

×
−

 or 
86.1470
24.1658

 

= 1.127…               (= 1.13 AG) 

 
M1 
 
 
 
A1    2 

correct sub in any correct formula for b  

eg 
1249.210
8921.236  

 
 
must see 1.127…  ;           1.127.. alone: M1A1 

   (b) y – 245.3/7 = 1.13(x – 202/7) 
y = 1.1x + 2.5 (or 2.4) or y = 1.13x +2.43 

M1 
A1    2 

or a = 245.3/7 - 1.13 × 202/7  
2 sfs suff.  
  (exact: y = 1.127399..x + 2.50934…) 

  (ii)(a) (1.1(..) × 30 + 2.5(..)) = 35.5 to 36.5 B1f   1  
    (b) (1.1(..) × 100 + 2.5(..)) = 112.4 to 115.6 B1f   1  
  (iii) (a) Reliable  

 
(b) Unreliable because extrapolated 

B1 
 
B1    2 

Both reliable: B1 (a) more reliable than (b) B1 
because (a) within data 
or (b) outside data        B1 

   Ignore extras 
Total  8  
3(i)(a) Geo stated 

(7/8)2(1/8) 
49/512 or  0.0957 (3 sfs) 

M1    
M1 
A1    3 

or impl. by (7/8)n(1/8) or (1/8)n(7/8) alone 

   (b) (7/8)3 alone 
 
 
343/512 or 0.670 (3 sfs)          allow 0.67 

M2 
  
 
A1    3 

or 1-(1/8+7/8×
1/8+(7/8)2×1/8):                         M2 

    one term incorrect, omit or extra:          M1 
                     1 – (7/8)3 or (7/8)2 alone:              M1  

  (ii) 8 B1    1  
  (iii) Binomial stated or implied 

15C2(7/8)13(1/8)2  
= 0.289 (3 sfs) 

M1 
M1 
A1    3 

eg by (7/8)a(1/8)b  (a+b = 15, a,b ≠ 1), not just nCr  

Total  10  
4 (i) 1  2  3  4  5              or     5  4  3  2  1 

3  5  4  1  2                      3  1  2  5  3 
Σd2   (= 32) 
1 – 6 × “32”/5(25 – 1)

   
 
= - 0.6 

M1 
A1 
M1dep 
M1dep 
 
A1    5 

attempt ranks 
correct ranks 
Sxxor Syy=55–152/5(=10) or Syy=39–152/5(= -6)  
-6/√(10×10) 

 34
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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 
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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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  iid Contraction  oe  
 
 
 
Unreliable because extrapolated  oe 

B1(ft) 
   
 
 
B1    2 

or length decreased, shorter, pushed in, shrunk, 
smaller 
 
 
or not in the range of x 
or not in range of previous results 

Total  10  
4ia 0.299  (3 sf) B1    1  
   ib 0.2991 – 0.1040 

= 0.195 (3 sf)   or 6561
1280 oe 

M1 
A1    2 

Must subtract correct pair from table     

   iia 15C4×(1-0.22)11×0.224 
= 0.208 (3 sf) 

M1 
A1    2 

Allow M1 for 15C4×0.8811×0.224  
 

   iib (15 × 0.22 =) 3.3 
15×0.22×(1–0.22) or ‘3.3’×(1–0.22) 
= 2.57 (3 sf) 

B1 
M1 
A1    3 

 
Allow M1 for 15 × 0.22 × 0.88  
 

Total  8  
5i 

3
1

2
1 u  or 3

1
4
2 u or 

2
4 C

1  or 12
2                 

                                          (= 6
1  AG) 

 

3
2

4
1 u or 2× 3

1
4
1 u or 3

1
2
1 u or 3

1
4
2 u  

 
Add two of these or double one 
                                           (= 3

1  AG) 

B1 
 
 
 
 
B1 
 
B1    3 

or 1 out of 6   or 2 out of 12 
or 2!4

!2 u  
 
 
or 12

2 or 6
1 or !3

1  or
2

4 C
1  or 2!4

!2 u  

 
 
or 

2
4 C

2 or 4× 3
1

4
1 u or 3

2
4
2 u or 12

4 or 4!4
!2 u   B1B1 

or 6
2 or 2× 6

1 or !3
2  or !3

!2   B1B1 

  ii X = 3, 4, 5, 6 only, stated or used 
 
P(X =5) wking as for P(X =4) above   
           or 1 – (“ 6

1 ”  + 3
1  + 6

1 )  or 3
1   

 
P(X =3) wking as for P(X =6) above 
          or 1 – ( 3

1
  + “ 3

1 ” + 6
1 )  or 6

1  
 
3   4   5   6 

6
1  3

1   3
1  6

1       oe 

B1 
 
 
M1 
 
 
 
M1 
 
 
 
A1    4 

Allow repetitions 
Allow other values with zero probabilities. 
 
 
 
 
 
or M1 for total of their probs = 1, dep B1 
 
or P(X =3)= 6

1 , P(X = 4)= 3
1 , P(X = 5)= 3

1 , P(X = 6)= 6
1  

Complete list of values linked to probs 
  iii Σxp 

= 4 2
1   

 
Σx2p                         (= 21 6

1 ) 

– ‘4 2
1 ’2  

= 12
11  or 0.917 (3 sf) 

M1 
A1 
 
 
M1 
M1 
 
A1    5 

> 2 terms correct ft 
 
 
 
> 2 terms correct ft 
Independent except dependent on +ve result 

Total  12  
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7i (0×a) + 2×(1 – a) 
= 2 – 2a    or 2(1 – a) oe  

M1 
A1    2 

or 2(1 – a) 
Not ISW  

Condone 2 × 1 – a                          NB 2×(1 – a) ÷ 2 : M0A0 
Eg E(X) = 2 – 2a; 2 – 2a = 1; a = 0.5:   M1A0 

ii (0×a) + 22×(1 – a) 
 

– “(2 – 2a)”2 
 
= 4 – 4a – 4 + 8a – 4a2 
= 4a – 4a2 
(= 4a(1 – a))   AG 
 
 

–2 + 2a 2a  
a 1 – a M1

                                                       
Var(X) = a(–2+2a)2 + 4a2(1 – a)  M1 
 
4a3 – 8a2 +4a + 4a2 – 4a3 
4a – 4a2                                         A1 

M1 
 
M1 
 
 
A1    3 

or 4 – 4a  oe 
 
– (i)2 dep contains a;  ISW;  Indep mk  
 
or 4(1 – a) – 4(1 – a)2 

    4(1 – a)(1 – (1 – a)) 
 
 
 
 
Correct table oe 

Condone 22 × 1 – a  
 
4 – 4a – 4 ± 8a ± 4a2  or 4 – 4a – 4 ± 4a2 or equiv  M1M1A0 
4 – 4a – 2(1 – a)2  M1M1A0 
 
Must see this line, correctly obtained 
 
Careful: 
4 – 4a – (2 – 2a)2 = 4 – 4a –(4 – 4a2) = – 4a + 4a2 = 4a(1 – a) 
                                                                             M1M1A0 only 
  

Total  5   
8i EDCBA B1    1 A   5 

B   4 
C   3 
D   2 
E   1 

NOT just 5, 4, 3, 2, 1 

  iia 
)125(5

261
�

6� d  = 0.9  

245
261

u
6u� d  = 0.9   or 0.1 = 245

26
u
6u d    

 
(Σd2 = 2  AG) 

M1 
 
 
A1    2 

 
 
 
One correct step or better & nothing 
incorrect for A1 

)125(5
261
�

u�  

= 245
261

u
u�  or 

)125(5
121

�u
� One correct step or better & nothing 

incorrect for A1 
 
(= 0.9 AG) 

    b d2: 0, 0, 0, 1, 1 any order 
BACDE or similar 

M1 
A1    2   

or d: 0, 0, 0, 1, -1 any order 
Any two adjacent dogs interchanged 

May not be seen 
 
If clearly comparing second race with third; DECBA or similar: 
B1, but must be clear 

Total  5   
                  Total 72 marks 
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Note: “(3 sf)” means “answer which rounds to ... to 3 sf”. If correct ans seen to > 3sf, ISW for later rounding 
Penalise over-rounding only once in paper. NB If marking by question and over-rounding is seen, must mark whole paper. 

Question Answer Marks Guidance 
1 (i)  0.1 + 0.3 + 2p + p = 1    oe M1   
   p = 0.2 A1   
    [2]   
1 (ii)  Σxp  M1 > 2 terms correct, FT p  eg ÷ 4: M0A0 
   = 2.7  oe A1f   
    [2]   
2 (i)  x  

because values (or depths) are fixed (or 
controlled or chosen or predetermined  or 
manipulated or given oe) 
 
because they can be changed or it is changed 
or because it is not measured ie not “read 
off”  oe 
 
or because we change the values ourselves 
 

 
 
 
 
 
 
 
 
 

B1 
[1] 

 
Allow “because it goes up in intervals” 
     or  “because it is taken at set intervals” 
 
 
Ignore all else 
 
 
NB “x is changed” B1, but “x changes” B0 

NOT: 
x, as values are constant 
x, as y depends on x 
x as % sand depends on depth 
Depth, as not affected by %  
   sand content 
x,  as it is not dependent 
x, because y is measured 
x, because it changes 
y, which is the depth and this is controlled 

       
2 (ii)  Sxx = 7344 � 9

2162
                  (= 2160)    

   Syy = 30595 � 9
4.512 2

              (= 1422.36)    

   Sxy = 10674 � 9
4.512216u          (= � 1623.6) M1 correct subst in any S formula  

   r = 
"36.1422""2160"

"6.1623"
u

�  M1 correct subst in all Ss & in r  

   = �0.926 (3 sfs) A1   

    [3]   

6 
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Question Answer Marks Guidance 
2   

50
4.1                           (= 0.028) 

1.5 + 
50

4.1   
 
= 1.528 or 125

191  or 1.53 (3 sf) 
 
 

50
05.0  – 2

50
4.1 )(       or 0.000216 seen 

 
√0.000216 
= 0.0147 (3 sf) 

M1 
 

M1 
dep M1 

 
A1 

 
 
 

M1 
 

M1 
A1 
[6] 

1.4 + 50×1.5            (= 76.4) 

50
'4.76'   

 
 
 (Σx2 – 2×1.5×'76.4’ + 50×1.52 = 0.05) 

�                (  Σx2 = 116.75; no marks yet) 

50
21.550 - '76.4'1.52  0.05 uuu�  – ‘1.528’2 all correct 

 
fully correct method, ie nothing added etc 
cao not isw 
 

 
eg 

50
5.14.1 �  M0M0A0 

 
 
 
 
 

not 
50
05.0  – ‘1.528’2        

 
 

3 (i)  23 B1 
[1] 

Allow 22.5  
 

NOT 22 (ie 3.5th  no) 
Correct ans is the 4th or 3.75th no. 

3 (ii)  0 
0 

B1 
B1 
[2] 

B1 for 30, 30  

3 (iii)  38                    or   40 
39                          40.75 
 
 
 

 
B2 

 
 
 
 
 

[2] 
 

B1 for 38 or 39 seen 
B2 for 38 & 39 seen alone, not in a range 
 
Mixture, eg 38, 40.75            B1B0 
3/8 and 3/9 (both):                 B1B0 
8 and 9(both):                        B1B0  
 
40, 40.75: similar scheme as for 38, 39 
 

eg 38, 38.5, 39         B1B0 
(ie UQ = 3/4 × 14 = 10.5th no.) 
 
‘Between 39 & 46’      B1B0 
38 < any letter < 40     B1B0  
 
SC 42, 42.5 only       B1B0 
(ie UQ = 11.5th  no.) 
Correct ans are the poss 11th or 11.25th nos 
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“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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