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1.    Po(4.1)  

Probability = 1 – 0.7693 

                  

                   = 0.231 

 

------------------------------------------------------------------------ 

2.    P(1) = P(3) = P(4) = P(6) = 6
1  , P(5) = 3

1  

Expected frequencies are 7.5, 7.5, 7.5, 15, 7..5 


E

EO 2)( 
 = 

5.7

)5.710( 2
 + 

5.7

)5.77( 2
 + … 

 

                               =    3.13 

Less than the appropriate chi square value of 7.779 

 

There is insufficient evidence to reject null hypothesis that 

balance is unaffected – conclude balance not affected by 

addition of 3 spots. 

 

SR:  H 0 : P(X = 5) =  3
1    (H 1 : P(X = 5)   3

1  

X ~ B(45, 3
1 ) 

Approximate by N(15,10) 

z = (18 – 15)/ 10   =  0.948 

0.948 < 1.645   =>  

Accept    H 0 : balance is unaffected                 Max 4/6 
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Summing 2 Poissons, to give Po(4.1) 

Use of Poisson tables to find  

1 – P(X+Y   5) 

Any answer rounding to 0.231 

 

-------------------------------------------------- 

Correct probabilities or equivalent. 

 

All expected frequencies correct 

 

At least one correct term – their E values. 

 

Any answer rounding to 3.1  

Compare chi square statistic and table 

value, correct degrees of freedom. 

Correct conclusion, in context, after 

completely correct methods. 

 

 

 

 

 

 

 

 

 

Compare z statistic with 1.645 or 1.282 
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3 (i) The two populations are normally distributed. 

  The two populations have equal variance. 

(ii)   H 0 : x =  y  H 1 : x     y   

 S 2
p = (107.58 + 87.52)/17       =   11.476. 

t =   (31.0 – 35.2) / (11.476( 11
1  + 8

1 ))  

  =   2.668 

t  = 2.668 is greater than critical t value 2.110 

 

Sufficient evidence to reject H 0  and conclude that the 

lengths of line drawn by the two groups are different. 

SR (31-35.2)/ )8/502.1211/578.10(   (= 2.634) 

gets B1B0B1B0 (for  S 2
p )     M1A1(exactly as given) A0 

M1A1(comparison with z=1.96 or t17 =2.110)   Max  6/9 

 ---------------------------------------------------------------------- 

4. H 0  :  Council Tax band and whether or not they have a 

double garage are independent of each other. 

 Expected frequencies 20.4 21.9 13.2 4.5 

   47.6 51.1 30.8 10.5 

Combining last 2 columns gives O  E 

    28 17.7 

    31 41.3 


E

EO 2)( 
 = 

4.20

)4.2013( 2
 +  

9.21

)9.2119( 2
 + .. 

                       =  2.6843 + 0.3840 + …   =  12.946 

This is greater than the appropriate chi square value 4.605 

Reject H 0   , tax bands and number of garages are not 

independent. 

SR. No combining  B1 M1 A1 M0 M1 A0 M1A1 Max 6/8 

Combining 2 cells  B1 M1 A1 M0 M1A0 M1A1 Max 6/8 

 
B1 

B1   2 

B1 

 

B1 

M1 

A1 

A1 

M1 

 

A1   7 

 

 

 

 

------- 

B1 

 

M1 

A1 

 

M1 

 

 

M1 

A1      

M1 

A1   8 

 

 
 

 

Both hypotheses correct 

 

S 2
p  correct to 1 dp. 

Formula for 2 sample t-test – their S 2
p  

Completely correct expression 

Correct to 1 dp 

For correct df = 17 and comparison of t 

statistic with  table t value. 

Correctly stated conclusion, in context, 

following correct methods including 

reasonable attempt at 2 sample formula 

with correct form for variance.  

 

 
 
 

------------------------------------------------- 

Null hypothesis stated. 

 

Correct method for at least one cell 

All correct to 1 dp. 

 

Combining 3rd and 4th column 

 

 
At least one correct term – their E values. 

Correct to 1 dp. 

c.f.   chi-square statistic and table value 

Correct conclusion from comparison, in 

context, here or in statement of H 0 . 

Comparison with   2 (3)=  6.251 

Comparison with    2 (6) = 10.64,  

  2 (3) = 6.251   or    2 (2) = 4.605 
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5. (i) 
_

x  = 50.2 

Interval is 50.2  2.326 
12

19.0
 

Hence          49.91  <   <  50.49 

SR  49.8  2.326 . 19.0 / 12   B0 M1 A1A0 

(ii)  s 2  = 0.236(36)  (or 0.2166 if 11  used subsequently) 

Interval is  50.2  2.718 
12

..236.0
  

Hence        49.82 <   < 50.58 

SR  49.8  2.718 . 236.0 / 12   M1 A1A0 

(iii)   50.0 is within this 98% confidence interval 

So hypothesis test will lead to acceptance of null hypothesis 
---------------------------------------------------------------------- 
6. (i)  S ~ N(264,200) 

P ( S > 300)  =   P( z >  
200

264300
 ) 

                        =    1-    ( 2.5455) 

                          =  0.0054 or 0.0055 

(ii)    H ~ N(255,675) 

 H  -  S  ~  N(255 – 264 ,         ) 

                     ~   N(-9, 875) 

P( H  -  S  < - 60 )    or equivalent 

   =  P( z <  
875

960
) 

  =  1  -    (1.724)  =   0.0423                                   [AG] 

SR: (i) n =7, B1     B1          M1     A0    Max 3/4 

                S ~ N(231,175)    P( z > (300 –231)/ 275 ) 

(ii) n = 7, B1M1A0     M1       M1A0  Max 4/6 

 H  -  S ~ N(255 – 231,   ),   P( z < (-60 + 24)/ 850 ) 

if also m = 2,  H ~ N(170,450) – B0, then as above. 
 
 
 

B1 

M1 

B1 

A1   4 

 

B1 

M1 

B1 

A1   4 

 

B1 

B1   2 
------- 
B1B1 

 

M1 

 

A1   4 

B1 

M1 

A1 

M1 

M1 

 

A1   6 

 

At any stage – may be implied 

Calculation of form 
_

x  z. / n  

Relevant use of 2.326 

Correct to 2 dp – allow [49.91,50.49] 

 
 

Correct unbiased estimate of  2  

Calcn of form 
_

x  t (s 2 /n), their s 2
 

Relevant use of 2.718 

Unbiased  s 2  reqd. Correct to 2 dp 

(penalise only once) 

 

Correct statement from their interval. 

 - for each mark. 
----------------------------------------------- 
Mean correct - `Normal` not reqd. 

Variance correct - `Normal` not reqd. 


300

  

Correct to 2 sf. 

Mean and variance, Normal not required 

Using their means  

Both correct 

Correct statement, allow – 1 minute. 

Their values – not mixed units. 

 

Some working must be given 
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7.  (i) F(x) =  
x

0

1(  2
1 x)dx =  x - 4

1 x 2      (0  x   2) 

x < 0   F(x) =  0;   x > 2     F(x) =  1 

 

(ii)  3
2 a + b = 0   

 a 2
9
2 =  2.  

a  = 3. and  b =  - 2                                         [AG] 

 

(iii) G(y) = P(Y   y) = P(3X - 2   y) 

                          = P(X    3
1 y + 3

2 )  

                          = F( 3
1 y + 3

2 ) 

                      =  3
1 y + 3

2  - 4
1 ( 3

1 y + 3
2 ) 2    

     or             =   36
1  (- y 2  + 8y + 20) or equivalent 

(iv)  g(y) = G`(y) =  3
1  - 2

1 . 3
1  ( 3

1 y + 3
2 ) 

                    =  9
2  - 18

1 y                              [AG] 

Either  Range is  0   3
1 y + 3

2   2 

     - 2   y   4                                           [AG] 

Or    x=2    y = 3.2 – 2 = 4 

and  x = 0    y = 3.0 –2 = – 2  

 

 
 

 
M1 

A1    

B1   3 

 

B1 

M1  

 

A1   3 

 

M1 

A1  

M1 

 

A1   4 

 

 

 

M1 

 

A1   

 

M1 

A1 

 

M1 

A1   4 

 

Use of  f(x) dx, limits not required 

 

 

Use of E(aX + b) = aE(X) + b and 

V(aX + b) = a 2  V(X)  

 

Both correct. 

 

 

For converting y = 3x-2 into x = 3
1 (y+2) 

Use of F(x) 

 

 

 

 

 

Differentiation of their G(y) – must be 

seen 

 

 

Substitution in 0  x   2 

 

 

 


