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Question 1 
 
(i  ) 
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G1 for scales 
dep on some plotted 
points 
 
 
G1 for all points 
plotted (dep on scales) 
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(ii) 

 
x = 29,  y  = 70.1 

b = Sxy
Sxx

=
2

17482.4 203 490.7 / 7
7297 203 / 7

− ×

−
 = 3252.1

1410
 = 2.3064 

OR   b = 
2

17482.4 / 7 29 70.1
7297 / 7 29

− ×

−
 = 464.6

201.4
 = 2.3064 

 
hence least squares regression line is: 
  y − y   =  b(x − x ) 
 ⇒  y – 70.1  =  2.306(x – 29) 
 ⇒  y  =  2.306x + 3.21    
 
NB  Use of calculator function can score SC4 
 
Line plotted on graph 
 

 
M1 for use of x  and 
y   

 
M1 for correct 
structure of  gradient b 
M1 indep for equation 
of line using their b 
and x  , y   
A1 (explicit) cao  
 
 
G1 for line through 
(29,70.1) or (0,3.2) 
G1 CAO for fully 
correct line  
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(iii) (A) x = 25     ⇒   y  =  2.306×25 + 3.21   =  60.9 
(B) x = 100   ⇒   y  =  2.306×100 + 3.21   =  233.8 
 
First prediction is likely to be fairly accurate since, it 
is within the data range, and the fit looks good. 
Second prediction is well outside the data range, so 
may be unreliable. 
SC1 if no reasons given, or if don’t say which is which 
 

M1 for prediction(s) 
A1FT for both answers 
 
E1 for first comment 
E1 for second 
comment 
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(iv) 
 

Residuals on scatter diagram 

Largest residual is at x = 28 

Largest residual = 78.3 – (2.306×28 + 3.21) 

= 78.3 – 67.8 = 10.5 

 

G1 for at least 3  
residuals 
 
M1 for finding any 
residual 
A1 CAO 
(A0 for –10.5) 
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Question 2 
 
 
(i) 

 

P( X < 454 ) = P 454 460
5

Z −⎛ ⎞<⎜ ⎟
⎝ ⎠

 

   = P ( Z < – 1.2)  
   = Φ (– 1.2) = 1 – Φ (1.2)  
   = 1 – 0.8849 = 0.1151 
 
 

 
 
M1 for standardizing 
 
M1 for correct tail and use 
of tables 
A1 (to at least 2 s.f.) 
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(ii) 

 
From tables Φ-1 ( 0.95 ) = 1.645 

460 1.645
5

k −
= −  

k = 460 + 5 × (-1.645)  

k = 451.8  

  

 
B1 for 1.645 seen 
 
M1 for equation in k with 
sensible negative z-value 
 
 
A1 CAO  
(to at least 1 d.p.,  ISW if 
subsequently rounded) 
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(iii) 
 

 
P( No jars underweight) = 0.8849 12 

   = 0.2305 
. 

 
M1 for 0.8849 12 
A1FT (to at least 2 s.f.) 
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(iv) 

 
(A) Binomial (1000, 0.2305)  
 
 
 
(B) Use N ( 230.5, 177.4)   
 

P( X ≥ 200 ) = P 199.5 230.5
13.32

Z −⎛ ⎞≥⎜ ⎟
⎝ ⎠

 

= P ( Z ≥ –2.327)  
= 1 – Φ (–2.327) = Φ (2.327) 
= 0.9900  

 
 
 

 
B1 for binomial 
B1FT for n, p  
 
 
B1 indep for Normal 
approx. 
 
B1FT for µ and σ2

  
 
B1 CAO for continuity 
correction 
M1 for calculation with 
correct tail, using their µ 
and σ 
 
A1 CAO  

 
 

2 
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Question 3 
 

 
(i) 

 
Independence 

 

 
E1 for independence 
seen 

 
1 

 
(ii) 

 
n is large and p is small 
 
λ = 780000×0.000002 = 1.56 
 

 
E1 
 
B1 for value of λ 
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(iii) 

 

(A)  P(X = 1)  =  e−1.56
11.56

1!
  =  0.3278 = 0.328 (3 s.f.)   

 

(B)   P(X = 0)  =  e−1.56
01.56

0!
  =  0.2101     

       P(X ≥ 2) = 1 – 0.3278 – 0.2101 = 1 – 0.5379 = 0.4621 
 

 
M1 for probability calc. 

 

A1 FT min 3SF 
 
M1 for P(X=0) using 
their unrounded λ 
 
M1 for 1 – (P(X=0)+ 

P(X=1)) 

A1 CAO min 3SF 
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(iv) 
 

 
(A)  P(just one monitor has at least two faulty) 
 =  5 × 0.4621 × 0.53794 = 0.1934  
 
(B)  New mean = 5 × 1.56 = 7.8 
 
From tables P(X ≤ 10)  =  0.8352 
 

 
M1 for binomial prob:  
A1 FT  
 
M1 for 5λ 
 
A1 CAO  
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(v) 

 
P(None faulty) = 0.9 
EITHER  
                 (1-p)780000 = 0.9    

(1-p) = 0.91/780000 = 0.999999864 
p = 1 – 0.999999864 = 0.000000136 = 1.36×10-7 

OR     
            e-λ = 0.9 

λ = - ln 0.9 = 0.1054 
780000 p = 0.1054 
p = 0.1054 ÷ 780000 = 1.35×10-7 

 

 
M1 for equation for p  
 
M1 for 0.91/780000 
 
A1 CAO min 2sf 
 
 
M1 for equation for p or 
e-λ 
M1 for equation in p 
A1 CAO min 2sf 
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Question 4 
 

(i) P(X=1) = 0 since at least two models are needed to get a repeat 

P(X=2) = 1
4

, since once the first model is known, there are 

four outcomes for the second model, of which only one is 
the same as the first.   

 
E1 
 
E1 allow alternatives 
 

 
 
 
 
 2 

 
(ii) 

1 3 9 1
4 8 32

p+ + + = ,  29 1
32

p+ = , 

p = 3
32

 = 0.09375 

 
B1 CAO for p 
 

 
 
1 

 
(iii) 

 
 
  
 
 
 
 
 

 
G1 for scaled axes 
dependent on attempt at 
representing data 
 
G1FT for lines in 
proportion 
 

 
 
 

 
 
 
 

2 

 
(iv) 

 
E(X)   =  Σ r P(X = r) 
 = 2 x 1

4
 + 3 x 3

8  + 4 x 9
32

 + 5 x 3
32 = 103

32  = 7
323 = 3.22 

Var(X)  =  E(X2) – [E(X)]2 

 =   4 x 1
4

 + 9 x 3
8  + 16 x 9

32
 +  25 x 3

32   −  ( )2103

32
   

 =  359
32 − ( )2103

32
  =  879

1024 = 0.858 (to 3 s.f.) 

 
M1 for E(X) if 0< p<1 

A1 FT if from Σ p = 1  
 
M1 for Σ x2p if 0≤ p≤1 
 
A1 CAO 
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(v) 

If Mary opens r packets, the first r-1 must be not her 

favourite, hence 
13

4

r −
⎛ ⎞
⎜ ⎟
⎝ ⎠

 

The final packet must contain her favourite, so multiply by 
1
4

 to get P(Y = r) =  
13 1

4 4

r −
⎛ ⎞ ×⎜ ⎟
⎝ ⎠

 

 
E1  
 

 
E1  
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(vi) 

Simon opens at least twice as many as Mary if either: 
 (A)  Mary opens one in which case Simon can open any 

number (≥2) or 
 (B)  Mary opens two and Simon opens 4 or 5  
 P(A)  =  1

4  = 0.25 

 P(B)  = 3
4

 × 1
4

× 9 3
32 32

⎛ ⎞+⎜ ⎟
⎝ ⎠

  

=  3
16

×
12
32

 = 9
128

 = 0.0703 

P(A)  + P(B)  = 1
4

+ 9
128

 = 41
128

 =  0.320 (3 s.f.) 

 
 

M1 for any correct pair 

M1 for all six pairs 
correct and no extras 
 
M1 for sum of at least 
two pairs 
 

A1 CAO min 2SF 

NB Allow alternative 
valid methods 
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