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Must be correct formula for M mark (accept 
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 as answer)

When y = 0, x = -2 (B mark is for one solution only) NB. x = 0, y = -2

mtangent  = -8/16 = -1/2 !  mnormal = +2

(M is for use of m1 m2 = -1, whether numeric or algebraic)

Equation of normal is y - 0 = 2(x + 2)

(candidate’s mnormal  and [x]y=0 for M mark)

When y = 6, x = 4
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0.05 = -0.1 (accept !)
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 x 0.05 for M mark.

√ is for error in k only. (Condone S !  
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dy
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11 EITHER

   y                                           D (13½, 11)

                 B

          A                 C (7, 4)

       (3, 2)

  O                                                           x

          E

(i) m
AC
 = (4 - 2)/(7 - 3) = ½

m
BD
 = ½

m
BC
 = -2

Equation of BD is   y - 11 = ½(x - 13.5)   i.e. 4y = 2x + 17

Equation of BC is   y - 4 = -2(x - 7)          i.e. y = -2x + 18

Solving y = 7, x = 5.5
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B1√

B1√

M1

M1

M1 A1
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7 [6]             (i)     e
2x-3

  (= 7)        ⇒      x  =  ½ ( 3 + ln 7 )  ≈  2.47  ~  2.48 (not 2.5)              M1     A1 

 

                        (ii)      h  =  2e
x

 – 3                   (x, y or) h >  – 3   accept ≥                                    B1     B1 

 

                        (iii)   h
−1

 (or y)  =  ln {½ ( x + 3 )}  or ln(x + 3) – ln2 or lg{½(x + 3)}/lge                  M1     A1 

                                                but ln{½(y + 3)}  M1 A0   lg (or log) {½(x + 3)}  M1 A0            (M1 for logs  
                                                                                                                                                  taken in valid 

                                                                                                                                                  way  

 

8     [8]             (i)    log 
3 
( 2x + 1) – log 

3
 ( 3x – 11) = log 

3
 

113

12

−

+

x

x

 [Or, later, give M1 for        M1 

                                                                                                            log + log=log(product) 

                               log 
3
 (   )  =  2      ⇒      (   )  =  3

2                                                                                                      

B1      

 

                               2x + 1  =  9( 3x – 11)         ⇒             x  =  4                                              DM1 A1  

    

                        (ii)   log 
4 
y  =  

y

y

2

2

2

log

2

1

4log

log

=
    [ or  log 

2
 y  =

y

y

4

4

4

log2

2log

log

=
]          M1  A1 

 

                               ½ log 
2
 y + log 

2
 y = 9   [or log 

4
 y + 2log 

4
 y = 9]  ⇒  y = 2

6

 or 4
3

 = 64       DM1  A1 

                                 

                                 

9     [8]              6 + 4x – x
2

   ≡   10 – ( x – 2)
2

                                                                               M1  A1 

 

                       (i)   x  =  2          y  =  10        Maximum                                                             B1√B1√B1 

 

                       (ii)   f(0) = 6,   f(2) = 10,   f(5) = 1             ⇒                   1 ≤ f ≤10                      M1 A1 

                                                                                               [alternatively 1 ≤ B1, ≤ 10 B1] 

 

                       (iii)  f has no inverse; it is not 1:1                                                                        B1 

                                                             

 

10   [10]          (i)   mBC = 3/5             Equation of AD is    y – 4  =  3/5( x + 2)                          B1  M1 A1 

 

                             mAC =  – ¼            Equation of CD is   y – 2  =  4( x – 6)                             B1  M1 A1 

 

                       (ii)  Solve                    x  =  8, y  =  10                                                                  M1   A1 

 

                       (iii)   Length of AC  =  Length of CD   = 68                                                      M1 A1 

 

 

11   [10]          (i)  d/dx ( 2x – 3)
3/2

  =  ( 2x – 3)
1/2

                     × 3/2 × 2                                      M1   A1 

 

                            dy/dx  =  1 × ( 2x – 3)
3/2 

  +  ( x + 1) × { candidate’s d/dx ( 2x – 3)
3/2

 }             M1 

 

                                      =   )}1(3)32{(32 ++−− xxx  =  325 −xx    ⇒   k  =  5         A1 

 

                       (ii)   δy ≈ dy/dx × δx  =  (dy/dx)x=6 × p   =    90p                                                     M1  A1 

 

                               ( y )x=6+p  =  ( y )x=6  +  δy  =  189  +  90p                                                              A1√ 

 

                       (iii)   dxxx∫ − 32   =  1/5 ( x + 1)( 2x – 3)
3/2

                                                     M1 

 

                                [   ]
6

2
  =  1/5 ( 189 – 3)   =37.2                                                                      DM1 A1 
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1 

 

(i) 

 

dy/dx = (2x –1) 
–2

 × ( – 8) × 2 

 

B3, 2, 1

 

    

  

(ii) 

 

dy/dt = [dy/dx]x = −0.5 × dx/dt ⇒  0.2 = – 4 × dx/dt ⇒  dx/dt =  – 0.05   

 

M1 A1
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B1 B1
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10

150400

40180
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400180

410  = 
⎟
⎟
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⎜
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⎛
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1960

 or ( )46001960  M1 A1

 

    

 (iii) 3800 + 1960 + 4600 = 10 360 B1 [5] 

    

 

3 

  

x + y = 12   

 

AP
2 

 – BP
2

 = AB
2

 ⇒  x
2

 – y
2

 = 60  

 

Solve for y     [via (12 – y)
2

 – y
2

 = 60 or using x – y = 5]         BP = 3.5   

B1

M1 A1

M1 A1 [5] 

    

 

4 

  

g
2

 (2.75) = g (2.5) or via [2(2x – 3) – 3]x=2.75 = 2  

 

g
-1

(x) = 
2

3+x

          g
-1

f(x) = 
2

3sin +x

          x = π /2  

 

 

     M1 A1 

 

M1 M1 A1 

[5] 

    

 

5 

 

(i) 

 

xd

d

 (x ln x – x) = ln x + (x × 1/x) – 1 (= ln x)       M1 A1 

 

     

 
(ii) 

∫ −= xxxxx lndln  

y = 0, x = 1                                  [ ]
3

1
= (3ln3 – 3 ) – (0 – 1) ≈ 1.30 

 

          M1 

B1 M1 A1 

[6] 
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5  (i) 
4

96

12

x

x −  oe B1+B1 

 

  (ii) uses x

x

y

y ∂×=∂

d

d

 with x = 2 M1 

   Substitute ∂x = 0.04 DM1 

   0.72 A1 

     5 

 

 

6  (i) f(x) A 2 B1 

 

  (ii) Method for inverse M1 

   (x – 2)
2

 + 3 or x
2

 – 4x + 7 A1 

 

  (iii) g(5) or gf(x) 

( )

2

32

12

+

−+

=

x

 B1 

   4.4 only B1 

     5 

 

 

7  (i) 4.5 B1 

 

  (ii) –9 B1 

 

  (iii) log X + log Y M1 

   15 A1 

 

  (iv) 

Y

X

log

log

 M1 

   1.5 A1 

     6 

 

 

8  (i) 27 – t
2

 B1 

   2t × (27 – t
2

) B1 

 

  (ii) 
2

654

d

d

t

t

A

−=  B1  

   Solve 0

d

d

=

t

A

 M1 

   t = 3 A1 

 

  (iii) Substitute for t in expression for A M1 

   A = 108 only A1 

   completely correct method and maximum B1 

     8 

 

 


