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                              Substitute p=1 into    
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𝑑𝑝
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𝑑𝐿

𝑑𝑝
=

4√5
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 (𝑖𝑚𝑝𝑙𝑖𝑒𝑑)   

                                                 
 

Use chains rule 
dL dL dp

dt dp dt
=   
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Modulus graph       
 
 

(−2, −9)  ,  ( 
5

2
, 0)  and  (5, −5)    

                                                                                                                

 
( ) 2 5 9 ( ) 0Rangeof f x x is f x= − − −  
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Domain x 

 
 
 
                

                                        
11.5 ( ) 2Range f x−−    
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( ) 2 5 9 ( ) 0Rangeof f x x is f x= − − −  
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 ( ) ( )
10 20

2 10 1 820 2 20 1 1240
2 2

a d or a d+ − = + − =                                                                                                                     

                                                                           
                                                                  Solve Simultaneous equation  

                                                                   
2𝑎 − 9𝑑 = 164

2𝑎 − 19𝑑 = 124  

 
 
 
 
    
        4 , 100d a= =    

                     
   
         4 , 100d a= =  

 
 
 
 
                     𝑛 = 13                              
 
 
 
 

10 20*100 (10 1)(* 4) *100 (20 1)(* 4)T or T= + − − = + − −                                                                                                             
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(a)(i) 
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 𝑦 − 5 =
3

5
(𝑥 − 2)   𝑜𝑟   

𝑦−5

𝑥−2
=

3

5
                                                                                                            

                                                                           
5 8 3 19

3 3 5 5
x x− + = +   
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B
 
− 
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            42 − 4(1)(𝑡2-6t-3) = 0                                                                                                            
                                                                          
                                                                            ( 𝑡 + 1)( 𝑡 − 7) = 0     
 
 
 
                        
                   𝑡 = −1  𝑎𝑛𝑑 𝑡 = 7 
 
 
 
 

 1 2 2

1

1
tan tan tan

tan

BC AB
or or

AB BC
  


= = − = −                                                                                                             
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m m

BC AB
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AB BC

showed

 
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 = 

= − −

= −
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(c) 

 
                   6𝐶4 × 7𝐶4 
 
  
                               525                                         
 
 
    
     6𝐶4 × 2𝐶2 × 5𝐶2 + 6𝐶4 × 5𝐶4  
                                                                                                                                                                
 
 
 
 
                                    225  
 
 
 
 
 
 
2! × 6! × 7     OR 
2𝑃2 × 6𝑃6 × 7              

                                                                                     8! − (2! × 6! × 7!) 
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(b) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(c) 

      

                  2 𝑘𝑜𝑠2𝜃 − 1       
 
  
             2(2 𝑠𝑖𝑛𝜃 𝑘𝑜𝑠𝜃)                                         
 
 
 

 
 
 
Shape of  𝑠𝑖𝑛 2𝜃      
 
 
Max and min 𝑦 = 2𝑠𝑖𝑛2𝜃   
 
 

1
1

2
  cycles for  0≤ 𝑥 ≤

3

2
𝜋    

                                                                                                                
 Modulus graph  and shifted  1                        
 
 
                      
                                    2𝑘 − 4 = 3 
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(c)(i) 

 
  

1

𝑥
 

2 4 6.67 8.33 10 12.5 

 
 

  Plot  𝑦  against   
1

𝑥
  

  (Correct axes and uniform scales) 
 
  
 6 *points plotted correctly                                
 
 
 
 
  Line of best fit 
  (At least *5 points plotted)  
                                
 
   

   𝑛 = 0.18 ± 0.1            𝑦 =
𝑚

𝑥
+ 𝑛2 

 
  
          

                  𝑚 = 0.08 ± 0.1                                              𝑛2 = 𝑐                                                               
 
 

                                              
1

𝑥
= 8                                𝑛 = 0.42 ± 0.1 
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(ii) 
 
 
 
 
 
 
 
 
 
 
 

(b)(i) 
 
 
 

(ii) 
 
 
 
 
 
 

(iii) 

 

   3𝐶1(0.5)(0.5)2 + 3𝐶2(0.5)2(0.5)           
                                                                     
                     
    
                                                0.75 
 
 
 

      20 (0.75)    OR   √20 (0.75)(0.25) 
 
    
   
 
                             15                                                           1.936 
 
  
 
 
 
      39           
 
 

                    𝑃 (
39−45

8
≤ 𝑋 ≤

55−45

8
) 

 
      

                                       0.6677 
 
 
 

         𝑃 (𝑋 ≤
33−45

8
)  OR     0.06681 
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(a)(i) 
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(iii) 

 
                               2𝑥(𝑥 − 4) = 0           
                                                                     
                     
    
                                         A(4, 0) 
 
 
 

        𝑓(𝑥) =
2

3
𝑥3 − 4𝑥2 + 𝑐    

 

                                                                           0 =
2

3
(4)3 − 4(4)2 + 𝑐       

   
 
 

          𝑓(𝑥) =
2

3
𝑥3 − 4𝑥2 +

64

3
 

  
 
 
 

                𝐵 (0,
64

3
 )               

 
 

       
64

3
× 6    or   [

64𝑥

3
]

0

6
                                                [

𝑥4

6
−

4𝑥3

3
+

64𝑥

3
]

0

6

 

                                      
 
   

64

3
× 6 −  [

𝑋4

6
−

4𝑋3

3
+

64𝑋

3
]

0

6

  

 
 
                                           

                                           72 𝑢𝑛𝑖𝑡2   
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(a) 
       Use trigonometry ratio 

 

            tanÐ=
9

15
                 P1                                   

 

                                                             0.5404                      N1 

 

(b)                                                                

𝐴𝑇 = 15 − 𝑟   or   A𝑆 = 15 − 𝑟                 P1 

                                                                                                                                                            

Use trigonometry ratio for angle 
1

2

∗
(ÐBAC)  

t
0an15.48

15

r

r
=

−
                           K1 

3.253                                 N1    

                                             

 

(C) 

 Find ST 

𝑆𝑇 = 3.253(2.602)                     K1 

 

Perimeter 

8.463+3.253+3.253                                     K1 

 

14.96                                   N1 

                                                                                

(d) 

 Use area formulae 

𝐴 =
1

2
(3.253)2(2.602)                 K1 

 

13.77                                                         N1 
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(a) 25m + 5n = 0 or 5m+n=0                                P1  

a= 2mt + n                               K1 

2m+n = 3                 K1 

m = -1                                                             N1                             

n = 5                                  N1     

 

(b) −𝑡2 + 5𝑡 > 0                    K1 

                0 < 𝑡 < 5                                                    N1 

 

 

(c) S = −
𝑡3

3
+

5𝑡2

2
                             P1 

Use 𝑆𝑡=5 − 𝑆𝑡=4                                               K1 

   2.167                           N1 
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(a) 𝑥 ≤ 60                                  N1 

                            

Y  ≤ 50                                   N1 

                        

30x + 20y ≥ 1500                   N1 

                     

x≥ y                                         N1 

 

 

(b) – at least 1 graph                       P1 

 

-The all graph                             N1 

 

-shaded region correctly           N1 

 

 

 

                              

(c) Minimum point ( 30, 30)             N1 

             

8000x + 4000y                                                K1 

                                               

                  360                                          N1                 
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(a) PT2 = 12.42 + 6.32  

            = 193.45 cm                                    P1 

      RT2 = 12.42 + 10.52  

             = 264.01 cm 

PR2 = 6.32 + 10.52 – 2(6.3)(10.5)cos 40.630                       K1 

PR2 = 49.53 

The angle between the lines PT and RT =PTR  

PR2 = PT2 + RT2 – 2( PT )( RT ) cosPTR                               K1                        

PTR = 25.510                                       N1 

 

(b) UQ = PT 

      UR2 = 12.42 + PR2  

              = 203.30                                                        P1 

 

QR2 = UR2 + UQ2 – 2(UR)(UQ) cosQUR                              K1 

10.52 = 396.748 – 2(√203.298)(√193.45) cosQUR 

QUR = 43.750                                                                   N1 

Area = 
2

1
(√203.298)(√193.45) sin43.750 

         = 68.57 cm2                                N1 

(c) 68.57 = 
2

1
(10.5)(h)                                        K1 

             h = 13.06 cm                                                     N1 
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(a)  100184
125

1
X  

           
             p = 47.2 
 

            
100

115130X

 
           q= 149.5 
 
 
 
 

(b)      
110

100160X
 

    
            145.45 
 
 

           
90

100120X
 

 
           133.33 
 
 
 
  (c)          
 

         
10

)53.149()4120()3184()1160( +++
=I  

 
 
          149 
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