
 

 

Higher Grade Paper 2  2013/2014                 Marking Scheme    
 

 

 

 

 1(a) ans:    p = 8                             (3 marks) 

 

 ●1    finds expressions for gradient of BC       ●1    
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pp
mBC  

 ●2    equates to – ½        ●2    
2

1

18
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p
 

 ●3    solves for p        ●3    p = 8          

   

  (b) ans:    y = 2x - 12   (2 marks) 

 

 ●1    states gradient of AD        ●1    mAD = 2   

 ●2    substitutes into y – b = m(x – a)    ●2    y – 4 = 2(x – 8)  

     

    

   (c) ans:    45o    (3 marks) 

 

 ●1    finds gradient of AB        ●1    
3

1

820

48





ABm  

 ●2    takes tan –1  of both gradients   ●2      463)2(tan;418)
3

1
(tan 11  

●3    subtracts to find angle DAB   ●3    45o 

 

2(a) ans:     proof          (4 marks) 

 

 ●1    finds expressions for both areas      ●1    p(2x + p) and x(2 – x)    

 ●2    equates expressions and starts to simplify ●2    2xp + p² =  2x – x²      

 ●3    brings all terms to LHS    ●3    2xp + p² – 2x + x²   = x² – 2x + 2xp + p² 

●4    rearranges to required form    ●4    x² + (2p – 2) x + p² = 0 
 

(b) ans:    
2

1
p                    (4 marks) 

 

 ●1    knows to make discriminant equal to 0        ●1    b² – 4ac = 0 [stated or implied]      

●2    lists values of a, b and c       ●2    a = 1; b = 2p – 2; c = p²  

 ●3    substitutes and simplifies    ●3   (2p – 2)² – 4 . 1 . p² = 0; 4p² – 8p + 4 – 4p² = 0 

 ●4    solves for p     ●4   
2

1
p   

            

     
 

 

 

 

 

 

 

Give 1 mark for each   Illustration(s) for awarding each mark 



 

 

 

3(a) ans:    a = 3    (4 marks) 
 ●1    knows to equate the two functions  ●1    a2 – 3a + 4 = 4 + 3a2 – a³  

 ●2    brings all terms to LHS and simplify  ●2   032 23  aaa  

 ●3    factorises      ●3   0)1)(3(;0)32( 2  aaaaaa   

 ●4    solves for a and chooses correct value of a ●4    a = 0, 3, –1;  a = 3  

 

(b) ans:    11·25 units²   (4 marks) 

 ●1    sets up integral         ●1    
3
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 ●2    integrates      ●2    
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 ●3    substitutes limits      ●3    
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 ●4    evaluates      ●4    11·25 units² 

      

4(a) ans:     graph                   (2 marks) 

 

 ●1     show stationary points at -2,0 and a  ●1      

 ●2     correct shape of graph    ●2     

    

 

 

(b) ans:    graph                        (2 marks)     

    

 ●1    move graph 3 to right        ●1     

 ●2    annotate graph showing (1,0) (3,0) and     

         (a+3,0) 

        

            ●2     

   

5(a) ans:    A(–2, 9)                 (4 marks) 

 ●1    knows 0
dx

dy
     ●1    evidence stated or implied 

●2    differentiates and equates to zero  ●2    04106 2  xx
dx

dy
 at SP       

●3    solves for x and chooses required value  ●3    2(3x – 1)(x + 2) = 0; x = –2 or 1/3 

●4    finds coordinates of point A   ●4    A(–2, 9)          
         

(b) ans:    B(1, 0)       (2 marks)     

            ●1    makes y = 0 and uses synthetic division        ●1  

0372
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34521 

 

 ●2   factorises, solves and chooses approp. value ●2    (x – 1)(2x + 1)(x + 3) = 0 

        states coordinates of B                       B(1, 0) 

 

 

Give 1 mark for each   Illustration(s) for awarding each mark 
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6(a) ans:    (x + 3)² + (y – 2)² = 100          (1 mark) 

 

 ●1    subs into equation of circle           ●1    (x + 3)² + (y – 2)² = 100         

          
 

 (b) ans:     k = –4                 (4 marks)     
 

 ●1    substitutes point into circle equation  ●1    (5 + 3)² + (k – 2)² = 100        

 ●2    simplifies      ●2    64 + (k – 2)² = 100;  (k – 2)² = 36      

 ●3    solves for k     ●3    k – 2 = ±6; k = 8 or k = –4 

●4    chooses appropriate value for k   ●4    k = –4 
 

(c) ans:    3y – 4x + 32 = 0             (4 marks)     
 

 ●1    finds gradient of CP        ●1    
4

3
CPm  

●2    finds perpendicular gradient   ●2    
3

4
tan m  

●3    substitutes into equation    ●3    )5(
3

4
4  xy      

●4    simplifies      ●4    3y – 4x + 32 = 0  [or equivalent]       

 

(d) ans:    proof     (2 marks) 

 

 ●1    finds centre of circle    ●1   centre of circle is (2, –8) 

●2    substitutes into equation of tangent  ●2   3(–8) – 4(2) + 32 = 0 which is correct          

             tangent passes through centre of circle                          
         

5(a) ans:    proof    (3 marks) 

 

 ●1    Form equation for surface area   ●1    60064 2  xhx  

●2    Rearrange to h=     ●2    
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x
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●3    Complete proof     ●3    
x

x

x

x

x

x
xV

6

8

6

1200

6

4600
2

422
2 







 
  

                                                  = 
3

4
200

3
x

x  

(b) ans:    2y = 3x – 3   (3 marks) 

 

 ●1    know to differentiate    ●1   ......
dx

dy
 

 ●2    find derivative     ●2    24200)( xxV   

 ●3    set derivative = 0     ●3    04200 2  x  

●4    solve equation     ●4    1.72550 ororx  

●5    justify maximum using a nature table  ●5    nature table 

              

 

 

Give 1 mark for each   Illustration(s) for awarding each mark 



 

 

 

 

 

8(a) ans:    proof                    (3 marks) 

 

 ●1    finds expression for ACB       ●1    ACB = 90 – p                           

●2    knows CEB = ACB   ●2    CEB = 90 – p            

●3    finds expression for CBE   ●3    CBE = 180 – 2(90 – p) = 2p        
         

(b) ans:    
7

5
        (4 marks)     

 

 ●1    uses expansion for cos2p       ●1     ppp 22 sincos2cos    

 ●2    finds value of cos p and sin p   ●2     
7

1
sin;

7

6
cos  pp    

●3    subs into expansion    ●3    22 )
7

1
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6
(2cos p  

●4    simplifies to answer    ●4    
7

5

7

1

7

6
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Total:  60 marks 

Give 1 mark for each   Illustration(s) for awarding each mark 


