
EXPECTED AND BINOMIAL 1 ANSWERS

1)

2)
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Conditions Point 
( ) 0, ( ) 0g x g x′ ′′= <  C 
( ) 0, ( ) 0g x g x′ ′′< =  D 

QUESTION 4 

 (a) ln ( 2) 3e ex+ =   (M1) 
    32 ex + =   (A1) 
          3e 2x = −  ( 18.1)=  A1 N3 
 
 (b) 2

10 10log (10 ) log 500x =    (accept lg  and log for 10log ) (M1)  
      102 log 500x =  (A1) 

              10
1 log500log 500 1.35
2 log100

x
⎛ ⎞

= = =⎜ ⎟
⎝ ⎠

   A1 N3 

 
  Note:  In both parts (a) and (b), if candidates use a graphical approach, award M1 for a sketch,  
  A1 for indicating appropriate points of intersection, and A1 for the answer. 
 
 

QUESTION 5 

 (a) For using 1p =∑   ( 0.4 0.2 0.07 0.02 1p+ + + + = ) (M1) 
    0.31p =  A1 N2 
 
 (b) For using E ( ) P ( )X x X x= =∑  (M1)  
      E ( ) 1(0.4) 2(0.31) 3(0.2) 4(0.07) 5(0.02)X = + + + +  A1 
           2=  A2 N2 
 
 
 
QUESTION 6 
 
 (a)  
 
 

 
 (b)  

       A1 N1 
 
       A1 N1 
 
 

Interval g′  g′′  
a x b< <  positive positive 
e x f< <  negative negative 

A1A1                 
A1A1      N4
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QUESTION 3 
 
 Part A 
 
 (a)  Adding probabilities (M1) 
   Evidence of knowing that sum 1=  for probability distribution R1  
   e.g. Sum greater than 1, sum 1.3= , sum does not equal 1   N2 

 [2 marks] 
 

 (b)  Equating sum to 1 ( 3 0.7 1k + = ) M1 
              0.1k =  A1 N1 

[2 marks] 
 

 (c)  (i)  
0 1

P( 0)
20

X +
= =   (M1) 

         1
20

=   A1 N2 

 

   (ii)  Evidence of using
4 5 10

P( 0) 1 P( 0) or
20 20 20

X X ⎛ ⎞> = − = + +⎜ ⎟
⎝ ⎠

 (M1) 

                           19
20

=  A1 N2 

[4 marks] 
 

Sub-total [8 marks] 
 

 Part B 
 

(a)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
          A1A1A1 N3 

[3 marks] 
 
 
 

continued … 
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QUESTION 10   

 (a) (i) 
3

P( )
4

B =  A1 N1 

 

  (ii) 
1

P( )
4

R =  A1 N1 

[2 marks] 
 

 (b) 
3

4
p =   A1 N1 

  1 3
,

4 4
s t= =  A1 N1 

[2 marks] 
 

 (c) (i)  P ( 3)X =  

    
1 3

P(getting 1 and 2)
4 4

= = ×  A1 

    3

16
=  AG N0 

 

  (ii)  
1 1 3

P( 2)
4 4 4

X = = × +  
3

or 1
16

⎛ ⎞−⎜ ⎟
⎝ ⎠

 (A1) 

                    13

16
=  A1 N2 

[3 marks] 
 
 (d) (i)   
 
                A2 N2 
   
 
  (ii) evidence of using E ( ) P ( )X x X x= =∑  (M1) 

   13 3
E ( ) 2 3

16 16
X ⎛ ⎞ ⎛ ⎞= +⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠
 (A1) 

    35 3
2

16 16
⎛ ⎞= =⎜ ⎟
⎝ ⎠

 A1 N2 

[5 marks] 
 
 

continued … 

X 2 3 

P ( )X x=  13

16
 

3

16
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Question 10 continued 
 
 (e) win $10 ⇒  scores 3 one time, 2 other time (M1) 

  13 3
P(3) P(2)

16 16
× = × (seen anywhere) A1 

 
  evidence of recognising there are different ways of winning $10 (M1) 

  e.g. P(3) P(2) P(2) P(3)× + × , 13 3
2

16 16
⎛ ⎞×⎜ ⎟
⎝ ⎠

, 
36 3 36 3

256 256 256 256
+ + +    

  78 39
P(win $10)

256 128
⎛ ⎞= =⎜ ⎟
⎝ ⎠

 A1 N3 

[4 marks] 
 

Total [16 marks] 
 
 
 

 



4)

5)

6)
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QUESTION 5 
  

 (a)   

 

 

 

 

 

 

 

 

 

 

 

     A1A1  N2 
  
   Note: Award A1 for negative gradient throughout, A1 for x-intercept of q.   

   It need not be linear. 

 

   (b)       

   

 

 
  
 (c) METHOD 1 
 

   Second derivative is zero, second derivative changes sign.                         R1R1      N2 

  
  METHOD 2 
 

       There is a maximum on the graph of the first derivative. R2      N2 

            [6 marks] 
 

 

QUESTION 6 
 
 (a)   evidence of binomial distribution  (may be seen in parts (b) or (c))   (M1) 
  e.g. , 100 0.04np ×  

                   mean 4=  A1  N2 

 

      (b)   
6 94

100

P( 6) (0.04) (0.96)

6

X
⎛ ⎞

= = ⎜ ⎟
⎝ ⎠

 (A1) 

                           0.105=  A1  N2 
 

(c) for evidence of appropriate approach (M1) 
e.g. complement, 1 P( 0)X− =   

100

P ( 0) (0.96) 0.01687...X = = =  (A1)   
P( 1) 0.983X ≥ =  A1  N2 

 [7 marks] 
  

 x-coordinate   
(i) Maximum point on  f r A1 N1 
(ii)  Inflexion point on  f q A1 N1 
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QUESTION 4 

 (a) evidence of using 1ip =∑  (M1) 
  correct substitution A1 
  e.g. 2 210 3 0.6 1, 10 3 0.4 0    k k k k+ + = + − =  
  0.1k =   A2 N2 
 
   (b) evidence of using E ( ) i iX p x=∑   (M1)  
  correct substitution (A1) 
  e.g. 1 0.2 2 0.4 3 0.3− × + × + ×   
  E ( ) 1.5X =  A1 N2 
      [7 marks] 
 
 
 
QUESTION 5 
 
 (a)  
 
 
    A1A1  N2 
 
   Notes:  Award A1 for three regions, (may be shown by lines or shading)  
              A1 for clear labelling of two regions (may be shown by percentages or categories). 
      r and t need not be labelled, but if they are, they may be interchanged.   
 
 
 (b) METHOD 1 
 
  P ( ) 0.1292X r< =  (A1) 
                    6.56r =  A1 N2 
  
  1 0.1038 ( 0.8962)− =   (may be seen later) A1  
  P ( ) 0.8962X t< =  (A1) 
                  7.16t =   A1 N2 
   
  METHOD 2 
 
  finding z-values 1.130..., 1.260...−  A1A1 
  evidence of setting up one standardised equation (M1) 

  e.g. 6.84 1.13..., 1.260 0.25 6.84
0.25

r t−
= − = × +  

 
  6.56r = , 7.16t =  A1A1  N2N2   

   [7 marks] 
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5. (a) correct substitution into formula for E ( )X  (A1) 
  e.g. 0.05 240×  
 
  E ( ) 12X =   A1 N2 
      [2 marks] 
 
 (b) evidence of recognizing binomial probability  (may be seen in part (a)) (M1) 

  e.g. 15 225240
(0.05) (0.95) ,

15
 ~ B(240, 0.05)X  

 
  P ( 15) 0.0733X = =  A1 N2 
      [2 marks] 
 
 (c) P( 9) 0.236X ≤ =  (A1) 
  evidence of valid approach (M1) 
  e.g. using complement, summing probabilities 
 
  P ( 10) 0.764X ≥ =  A1 N3 
      [3 marks] 
 

Total [7 marks] 
 
 
6. evidence of finding intersection points (M1) 
 e.g. ( ) ( )f x g x= , 2cos exx = , sketch showing intersection 
 
 1.11x = − , 0x =   (may be seen as limits in the integral) A1A1 
 
 evidence of approach involving integration and subtraction  (in any order) (M1) 

 e.g. 
0 2

1.11
cos exx

−
−∫ , 2(cos e )dxx x−∫ , g f−∫  

 
 area 0.282=   A2 N3 
      [6 marks] 



7)

8)
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4. evidence of anti-differentiation (M1) 

 e.g. 2( ), (3 2)df x x x′ +∫ ∫  

 

 3( ) 2f x x x c= + +  (seen anywhere, including the answer) A1A1 
 
 
 Attempt to substitute (2,5)  (M1) 

    e.g. 3(2) (2) 2(2), 5 8 4f c= + = + +  

 
 
 finding the value of c (A1) 
 e.g. 5 12 , 7c c= + = −  

 

 3( ) 2 7f x x x= + −   A1 N5 

      [6 marks] 
 
 

5. correct substitution into E ( )X px=∑   (seen anywhere) A1 

 e.g. 1 2 0.3 3 1.7s q+ × + = , 3 1.1s q+ =  

 

 recognizing 1p =∑   (seen anywhere) (M1) 

 correct substitution into 1p =∑  A1 

 e.g. 0.3 1s q+ + =  

 
 
 attempt to solve simultaneous equations (M1) 
 
 correct working  (A1) 
 e.g. 0.3 2 0.7,2 1q s+ = =  

 
  0.2q =    A1 N4 

      [6 marks] 
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9.   Note: There may be slight differences in answers, depending on whether candidates use 

tables or GDCs, or their 3 sf answers in subsequent parts. Do not penalise answers that 
are consistent with their working and check carefully for FT. 

 
  
  
 (a) evidence of recognizing binomial  (seen anywhere in the question) (M1) 

  e.g. 10 1 9

1, B( , ), (0.012) (0.988)r n r

n rC p q n p C−  

   
   
  0.108p =   A1 N2 

      [2 marks] 
  
 (b) valid approach (M1) 
  e.g. P( 1)X ≤ , 0.88627  0.10764…+ …  

   
   
  0.994=p     A1 N2 

      [2 marks] 
  
 (c) (i)  
 
 
     A1A1 N2 
 
 
    Note: Award A1 for vertical line to right of mean, 

A1 for shading to left of their vertical line. 
 
 
  (ii) valid approach (M1) 
   e.g. P ( 22.63)X <  

    
   working to find standardized value (A1) 

   e.g. 
22.63 22

, 2.1
0.3

−
 

    
    
   0.982=p  A1 N3 

      [5 marks] 
  

continued … 


