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−
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xx          o.e A1 

(3)
   
  (c) 

 
Domain of  f    is               x εℝ , x )(x1− 2≠  
                                                                     [NB 2+≠x ] 

 
B1 

(1)
(5)

 Notes 
 
1(b) 
 
 
 
 
 
 
 
 
 
 

 
M1  
 
M1 
 
A1           

 
y = f (x) and 1st step  towards  x =     . 
 
One step from x =          . 
 
y or f-1 (x) = in terms of x. 
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2  

 
Question 
number 

 
Mark scheme 

 
Marks 

 
2(a) 
 
 

 

u2 =   ⎟
⎠
⎞

⎜
⎝
⎛ +

3
20

2
3

                                 = 2.85773….                 = 86.2  

 

M1 

  
  u3 =                                          2.90300…                      = 90.2  

 
A1 c.a.o 

  
  u4 =                                         2.88806….                     = 89.2  

 
A1 c.a.o 

 
S.C. 

 
[If u3 = AWRT    2.90 and u4  = AWRT 2.89 penalise once only] 

 
(3)

(i)              3 =  ⎟
⎠
⎞

⎜
⎝
⎛ +

3
a

2
3                      or            9 = 32

3 a+  
 
M1 

 

                 2
393 −=a                                or           ⎜⎜

⎝

⎛
⎟
⎠
⎞−=

2
393a  

 
M1 

 
  (b) 
 

 
                                                                           5.22=a  

 
 
(ii)           (If u1 = u2, then u2 = u3……..)          u5 3=  

 
A1 

(3)
 
B1 

(1)
(7)

 Notes 
2(a) 
 

M1       
 

Correct expression or AWRT 2.86 

(b)(i) M1  
 
 
M1  
 

A correct equation for a, with or without . 
 
Attempt correct manipulation to =ka   , . )0( >k
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3  

 
Question 
number Mark Scheme Marks 

3(a) 
2log )( x16    = 2log 16 + 2log x  

 
                   = a+4  

M1 
 
A1 c.a.o 

(2)
  
 (b) 2log

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛

2
4x

  = 2log 4x 2log− 2    

 
                   = 4 2log x 2log− 2 
 
                   = 1−4a                           (accept 4 log 2 x - 1) 

M1 
 
 
 
M1 
 
A1 

(3)

             )( 144
2
1 −−+= aa  

 
M1 
 

               
2
3a =  A1 

        2
3

2 2x
2
3xlog =⇒=   M1 

 
  (c) 
 

                228 orx =  or 32  or ( 2 )3 A1 
(4)
(9)

 Notes 
3(a) M1 Correct use of ( ) baab logloglog +=  
  (b) M1 

 
M1 
 

Correct use of L=⎟
⎠

⎞
⎜
⎝

⎛
b
alog  

Use of  xnxn loglog =

 

(c) M1 Use their ( ) ( )ba &  to form equ in a 

 
 
 
 

M1 
 
A1 

Out of logs:  a2x =
 
Must write x in surd form, follow through their rational . a
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4  

 
Question 
number Mark Scheme Marks 

4(a)  
 
 
 
 
 
 
 

 
B1 
 
 
B1 
 
B1 
 

(3)
 
  (b) 
 

 
( ) ( ) ( ) 2222 4842422f aaaaaaa −=−=−=  

 
( ) ( ) ( )[ ] 242f2f afunctionevenaa −==− Q  

 
B1 
 
B1 

(2)
   
  (c) 

 
( ) ( )0xx12x4545xand3a 2 >−=⇒== f  

 
                                        45120 2 −−= xx  
 
                                        ( )( )3150 +−= xx  
 
                                        ( )315 −= orx  
 
        15areSolutions ±=∴ x                                                          only  

 
 

 
M1 
 
 
 
M1 
 
 
A1 
 
A1 

(4)
(9)

 Notes 
 
4(b) 

 
B1        
 

 
       their ( )a2f  

  (c) 
 
 
 
 
 
 
 
 
 
 

M1 
 
M1 
 
A1 
 
A1 

Attempt 3TQ in x 
 
Attempt to solve 
 
At least can ignore 15=x 3−=x  
 
To get final A1 must make clear only answers are  .15±

x>0 

( ) ( )0a,4&0,a4 −   
and shape at (  )0,0

x<0 

4a -4a 

y 

x
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5  

 
Question 
number Mark Scheme Marks 

5(a)(i) 
 

     yax=  B1 
(1)

      (ii) 
      In both sides of (i)         i.e                   or ( =) logyanlxln = y a x = 

a
x

ln
ln  

                                                         ∗= alny              ⇒  xay lnln =

B1cso
(1)

  (b) 

ALT. 

∗×=⇒= •
x
1

aln
1,

dx
dy,xln

aln
1y  

 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
∗=⇒⋅=

axln
1

dx
dy,aln

dx
dy

x
1or  

M1, A1cso
 

(2)

 
  (c) 

 
( )1,10isA110log10 ⇒=                                                             1A =y

                                      

( )bfrom                     
10ln10

1
aln10

1m or=  or 043.0  (or better) 

 
 equ of target        ( )10xm1y −=−  
 

 i.e                        ( )
10ln
11x

10ln10
1y10x

10ln10
11y −+=−=− or    (o.e) 

 
B1 
 
 
B1 
 
M1 
 
 
A1 

(4)

  (d) ( ) ⎟
⎠
⎞

⎜
⎝
⎛ −=⇒−+=⇒= 1

10ln
110ln10,x

10ln
11

10ln10
x0c0y in  

 

                              ( )10ln11010ln1010x −−= or    or )1
10ln
1(10ln10 −  

M1 
 
 
A1 

(2)
(10)

 Notes 
B1 

BOisylnaex=  
5(a) 

B1 Must see   or use of change of base formula. yaln

  (b) M1, A1cso 
 

M1 needs some correct attempt at differentiating. 

  (c) 
 

B1 
M1 

Allow either 
       their yA and m 

 (d) M1 Attempt to solve correct equation. Allow if a not = 10. 
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6  

 
Question 
number Mark Scheme Marks 

6(a) ( ) imummaxfor0f 1 =x  (or stationary point or turning point) 

( ) K0121.048.1248.1f 21 48.1 =×−= e  
( ) K0031.049.11 −==f  

rangeinimummax/rootsignofchange ∴  

B1 
 
M1 
 
A1 

(3)
  (b)               ( )cxey x +−= 3

3
2  

 
( ) ce +−= 055,0at 0  

 

⎟
⎠
⎞

⎜
⎝
⎛ +−== 44c 3

3

2 xey x                                                                (   )4=c

M1 
A1 
 
M1 
 
 
A1 

(4)
  (c) 
 Area    = dx4xxe 3

3

22

0
⎟
⎠
⎞

⎜
⎝
⎛ +−∫  

 

            =   
2

0
44

12
2

⎥⎦

⎤
⎢⎣

⎡ +− xxxe  

 

            =   −+− ⎟
⎠

⎞
⎜
⎝

⎛ 8
6

162e ( eö  )00 +−  

 

            =   
3

1322 e
3
14e ++ or  

M1 
 
 
 
A1 
 
 
M1 
 
 
A1 cao 

(4)
(11)

 Notes 
6(a) M1 

M1 
A1 

May be ⇒ if maximum mentioned at A1 
One value correct to 1 S.F. 
Both correct and comment 

M1 
 
A1 

Some correct  ∫
3

3
2 xe x −  

M1 Attempt to use (0,5) 

  (b) 

 No + c is M0 
M1 Some correct other ∫ than ex →   ex.   (c) 

 
A1 
M1 

[ ]       their c . ( )0≠
Attempt both limits 
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7  

 
Question 
number Mark Scheme Marks 

 
7(a) 

 
4,   4.84,   7.06 

 
B2/1/0 

(2)

( )[ ]84.4432.4206.706.625.0
2
1I ++++×≈  

 

B1  
[M1 A1   ] 
 

  [ ]44.3925.0
2
1 ×=  

 

 

  (b) 

  93.4=  or 4.9                                                        (AWRT 4.93 or just 4.9) A1 
(4)

  (c) 5.1

5.0

5.1

5.0

54 x
5
1lnx3dxx

x
3

⎥⎦
⎤

⎢⎣
⎡ +=⎟

⎠
⎞

⎜
⎝
⎛ +∫  

 

                             ⎟
⎠
⎞

⎜
⎝
⎛ +−⎟

⎠
⎞

⎜
⎝
⎛ += 55 5.0

5
15.0ln35.1

5
15.1ln3  

 

                             
80
1213ln35125.13ln3 ++= or  

 

M1 
A1 
 
 
M1 
 
 
 
A1 

(4)

  (d) [4.93 ]  ( )c− ( )%3e.i%53.2,100 <=×  

       (                                                                                                            )c
%5.2AWRT  

M1, A1 
(2)

(12)
 Notes 

B1 25.0
2
1 ×  7(b) 

 
  

M1 A1 
 
[ ] 

M1 Some correct  ∫
A1 5

5
13 xlnx +  

  (c) 

M1 Use of limits 
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Question 
number Mark Scheme Marks 

.sinsinRcoscosRsin5cos12 αθ−αθ=θ−θ   

13R,125R 222 =⇒+=  M1, A1 

8(a)(i) 
 

 
 
 
 
 
 

( )6.22AWRT6.22,
12
5tan o=α⇒=α   

M1, A1 

( )6.22cos =+θ

 
      6.22 =+θ
 

  (b) 

                 =θ

           tan
8 −
θ

 
i.e.                   
                        

                        

                        

                        

       (ii) 

 

 Notes 
M1, A1 M8(a)(i) 
M1, A1 M

M1 c  (b) 
 

M1 θ
M1 U

M1 3T
M1 A

(ii) 

A1 F

α

R 5
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8  

                                or 0.39c  (AWRT 0.39c) 
(4)

13
4  M1 

,1.72  M1 

5.49                                                                            (only) A1 
(3)

2tan3 =θ  
M1 

             0 = 3tan2θ  + 2tan 8−θ  M1 
            ( )( )2tan4tan30 +θ−θ=  M1 

      2
3
4tan −= orθ   

      1.53
3
4tan =⇒= θθ  

A1 

      rangeinnotignoreθ[ 6.116.. =θge ] A1 
(5)

(12)

1 for correct expression for R or R2

1 for correct trig expression for α 

( )
R
4os =α+θ  

L=α+    their R 

se of cot 
θ

θ
tan

1
=  

Q in tan θ  = 0 
ttempt to solve 3TQ = 0 
or Final A mark must deal with tan 2−=θ  

12 

 


	Marks
	Notes
	Mark scheme
	Mark Scheme
	Mark Scheme
	Marks
	Mark Scheme
	Marks
	Mark Scheme







