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Q1 X ~ U(1, 5),   f(x) = ¼,   1 ≤ x ≤ 5.      Y = 2X2.    
     
(i) F(1) = 0 B1   
 F(5) = 1 B1  2 
     
(ii) F(x) = ∫

x
tt

1
d)(f  M1 Definition of cdf, including limits, 

possibly implied later. Some valid 
method must be seen. 
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A1 [for 1 ≤ x ≤ 5 – do not insist on this.]  

 Verifications that F(1) = 0 and F(5) = 1. B1 For both. Must convince. 
If part (ii) precedes part (i) then there 
must be included some comment which 
“verifies” or reconciles the values of 
F(1) and F(5) between the two parts. 
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(iii) Range of values of Y is (2, 50). B1 For both. [i.e. y1 = 2, y2 = 50] 1 
     
(iv) Cdf of Y is G(y) ≡ P(Y ≤ y)    
  = P(2X2 ≤ y)    
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M1 Note Strictly speaking, there should be 
some consideration of a component 
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P Xy which is zero. 

IGNORE absence of, or any errors in, 
this. 
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M1 For use of F(…). This is independent of 
the previous mark. 
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A1 BEWARE PRINTED ANSWER. 
Depends only on the previous M mark. 
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(v) 

P.d.f. of Y is )(G
d
d y
y

 
M1   
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A1 [for 2 ≤ y ≤ 50 – do not insist on this.] 2 

     
(vi) Median of Y, my , is given by    
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 18    23 =⇒=⇒ yy mm  A1  2 

     
(vii) Median of X, mx , is 3 B1 Allow ft from c’s F(x)  
 and we have 2 × 32 = 18 (= my). B1 and c’s my. 2 
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Q2 A ~ N(34, σ = 2·6) 

B ~ N(39, σ = 4) 
 When a candidate’s answers suggest 

that (s)he appears to have neglected to 
use the difference columns of the 
Normal distribution tables penalise the 
first occurrence only. 

 

     
(i) 

P(A > 30) = P(Z > 
62
3430

⋅
−  = –1·538(46)) 

M1 For standardising. Award once, here or 
elsewhere. 

 

   = 0⋅9380 A1 Accept 0·9381. 2 
     
(ii) Want P(A > B)  i.e. P(A – B > 0) M1 Allow  B − A  provided subsequent work 

is consistent. 
 

 A – B ~ N(–5,  B1 Mean.  
   2·62 + 42 = 22·76) B1 Variance. Accept sd = √22·76 = 4·7707.  
 

P(this > 0) = P(Z > 
77074

)5(0
⋅
−−  = 1⋅048) 

   

    = 1 – 0⋅8526 = 0·1474 A1 c.a.o. 4 
     
(iii) A1 + A2 + A3 + B1 + B2 + B3 ~ N(219,  B1 Mean.  
   68·28) B1 Variance. Accept sd = √68·28 = 8·2632. 

For any use of 3A + 3B allow B1 for 
mean = 219 but then B0A0. 

 

 
P(this > 210) = P(Z > 

26328
219210

⋅
−  = –1⋅089) 

   

   = 0⋅8620 A1 c.a.o. 3 
     
(iv) x = 30·55;   σ = 2·6 is given.    
 CI is given by     
   30·55 ±  M1 ft c’s x ±.  
   1·96  B1   
 

  
8
62 ⋅

×  
 

M1   

  = 30·55 ± 1·80(17) = (28·74(8), 32·35(2)) A1 c.a.o. Must be expressed as an interval. 
 

 

 95% of all intervals obtained in this way in repeated 
sampling would “capture” the true mean time to 
make a type A souvenir after the training. 

E2 (E0, E1, E2) 6 
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Q3      
     
(i) H0 : µ = 21 

H1 : µ ≠ 21 
 
B1 

 
For both. 

 

 Where µ is the (population) mean volume delivered. B1 Allow absence of “population” if correct 
notation µ is used, but do NOT allow 
“ ...=X ” or similar unless X  is clearly 
and explicitly stated to be a population 
mean. Hypotheses in words only must 
include “population”. 
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(ii) Underlying population is Normal. B1   
 Sample is random. B1  2 
     
(iii) 4512 ⋅=x ,  sn−1 = 0·9192  (sn−1

2 = 0·845) B1 Allow sn = 0·8721  (sn
2 = 0·7605) only if 

correctly used in sequel. 
 

 

 Test statistic is 
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214521  M1 Allow c’s x  and/or sn−1. 
Allow alternative: 21 ± (c’s 2·262) × 

10
91920⋅  (=20·342, 21·658) for 

subsequent comparison with x . 
(Or x ± (c’s 2·262) × 

10
91920⋅  (=20·792, 

22·108) for comparison with 21.) 

 

    = 1·548(0) A1 c.a.o. but ft from here in any case if 
wrong. 
Use of  21 – x   scores M1A0, but ft. 
 

 

 Refer to t9. M1 No ft from here if wrong.  
 Double-tailed 5% point is 2·262. A1 No ft from here if wrong.  
 Not significant. E1 ft only c’s test statistic.  
 Seems mean volume delivered is as specified. E1 ft only c’s test statistic. 

Special case: (t10 and 2·228) can score 1 
of these last 2 marks if either form of 
conclusion is given. 
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(iv) CI is given by     
   21·45 ± M1 ft c’s x ±.  
   3·250  B1   
 

  
10
91920 ⋅

×  
 

M1 ft c’s sn−1.  

  = 21·45 ± 0·94(47) = (20·50(53), 22·39(47)) A1 c.a.o. Must be expressed as an interval. 
 

4 

   ZERO if not same distribution as test. 
Same wrong distribution scores 
maximum M1B0M1A0. 
Recovery to t9 is OK. 

 

     
    15 



2615 January 2005  Final Version 

 
     
Q4     
     
(i) Test of H0 : µ = 50 against H1 : µ ≠ 50.    
 n = 100,   847 ⋅=x ,   σ = 12. 

 
   

 Test statistic is 
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50847  M1 Allow alternative: 50 ± (c’s 2·576) × 

100
12  (=46·909, 53·091) for subsequent 

comparison with x . 
(Or x ± (c’s 2·576) × 

100
12  (=44·709, 

50·891) for comparison with 50.) 

 

    = –1·833 A1 c.a.o. but ft from here in any case if 
wrong. 
Use of  50 – x   scores M1A0, but ft. 
 

 

 Refer to N(0, 1). M1 No ft from here if wrong.  
 Double-tailed 1% point is 2·576. A1 No ft from here if wrong. 

Φ(–1·833) = 0·0334. 
 

 Not significant. E1   
 Seems mean could be taken as 50. E1  

 
 

 With such a large sample, it will not matter if the 
underlying distribution is not Normal. 

E2 (E0, E1, E2) 8 

     
(ii) Obs 12 48 36 4 

Exp 6·68 43·32 43·32 6·68  
B1 For correct table of observed and 

expected frequencies. Award this mark 
but not the next A1 if the expected 
frequencies are rounded. 

 

 X2 = 4·2369 + 0·5056 + 1·2369 + 1·0752  M1 Combining cells based on observed 
frequencies gets M0, but based 
(correctly) on incorrect expected 
frequencies allow M1 and ft for A1. 

 

  = 7·05(46) A1 (See above.) 
 

 

 Refer to 2
3χ . M1 ft if df ≤ 4.  

 Upper 10% point is 6·251 A1 No ft if not 10% point of candidate’s χ2.  
 Significant. E1   
 Seems underlying distribution is not Normal. E1  7 
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