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INTRODUCTION 

 
The marking schemes which follow were those used by the WJEC for the 2005 examination 
in GCE MATHEMATICS.  They were finalised after detailed discussion at examiners' 
conferences by all the examiners involved in the assessment.  The conferences were held 
shortly after the papers were taken so that reference could be made to the full range of 
candidates' responses, with photocopied scripts forming the basis of discussion.  The aim of 
the conferences was to ensure that the marking schemes were interpreted and applied in the 
same way by all examiners. 
 
It is hoped that this information will be of assistance to centres but it is recognised at the 
same time that, without the benefit of participation in the examiners' conferences, teachers 
may have different views on certain matters of detail or interpretation. 
 
The WJEC regrets that it cannot enter into any discussion or correspondence about these 
marking schemes. 

 
 
 



Mathematics C1 
 

Solutions and Mark Scheme 
 
 

2
51
17

−=
−
+

1. (a) Gradient of AB =  M1 (correct attempt to find 

gradients) 
 

  Gradient of CD = 2
68
73

−=
−
−

 Al (both gradients) 

 
 ∴ Lines are parallel B1 (must involve two equal 

gradients) 
 
 

 (b) Equation of AB is 

)1(27 −−=− xy    M1 (use of 
)( 11 xxmyy − = − (o.e.) with 

appropriate values) 

    A1 (give mark here. F.T gradient if 2 
Ms have been gained) 

092 =−+ yx    (1) 
 
 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
− ..,

 ofgradient 
1 eo

AB
 (c) Gradient of 

2
1

=L   B1  

 
  Equation of L is  
 

)6(
2
17 −=− xy  B1 (F.T. gradient of L if B1 gained 

in (c) and M2 gained in (a), (b)) 

   

 

    (2) B1 (convincing) 
082

6142
=+−
−=−

yx
xxy

 
 

,2=x 5=y   M1, A1 (C.A.O.) (allow only for 
algebraic solution) 

 (d) Solve (1), (2) 
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⎠
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 (e) Mid-point of AB has coordinates  i.e. (3, 3) B1, B1 

 

( )24.2≈( ) ( ) 53523 22 =−+−=EF     M1 (correct formula) 
      A1 (F.T. coordinates of E and F) 
       [14] 

1 



 
52555453 =−+2. (a)   M1(attempt to simplify/one correct 

answer) 
      A1 (all correct) 
      A1 (F.T. one slip with answer of 

form k 5 ) 
 
 

 (b) 
( )( )
( )( ) 24

2222612
2222
2226

−
−+−

=
−+
−+

 M1 (correct rationalising)  

   A1 (numerator with ( ) ,22
2
=  

allow 2 × 6) 
    
   A1 (denominator with no ??) 

)
2

2410 −225−=    (allow  A1 (F.T. one slip) 

     
 [7] 

 
 
3. (a) (f(1) = 0)  M1 (any method) 
 

  A1 
4

0453
−=

=−++
a

a
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 Special Case  B1 if  assumed 4−=a
 
 
 (b)  M1 ( , a or b  )483)(1(4453 223 ++−=−−+ xxxxxx baxx ++23
   correct, any method) 
    A1 
 

( )( )( )2231 ++−= xxx    A1 (F.T. one slip) 
 

  Roots are 1, 
3
2

− , –2 A1 (F.T. one slip) 

 
 
 (c) Remainder  ( ) ( ) ( ) 4141513 23 −−−−+−=  M1 (any method, division must 

have ) axx ++ 23 2

 
   = 2 A1 
       

   [8] 



 

( ) ( ) ( ) ( ) ..........2
3.2.1
4.5.62

2.1
5.626121 326 ++++=+ xxxx4.  M1 (substitution of  n=6 in ,2x

( )nx+1 ) 
 
   A1 ( )x121+............16060121 32 ++++= xxx  
    A1 ( )260x  
    A1 ( )3160x  
 
      [4] 
 
 

25. y + Δy = (x + Δx)  – 7(x + Δx) + 2 B1 
 

2 

3 

 Δy = (x + Δx)  – 7(x + Δx) + 2 – (x2 – 7x + 2) M1 
 
   = 2xΔx + (Δx)2 – 7Δx A1 
 

=
Δ
Δ

x
y 2x + Δx – 7 M1 (divide by Δx and let Δx→0. 

Method must involve Δx 0 and 
some statement about answer 
being a limit) 

 

→

x
y

x
Lt

Δ
Δ

→Δ 0
=

dx
dy  

 
 
 = 2x – 7 A1 (award for clear presentation 

and no abuse of notation) 
     [5] 
 

6. (a) 2

32,
2

1.16
xx

−  (o.e) B1, B1 

 

2
16
32

2
8

=−=
dx
dy   B1 (C.A.O.) 

 

 (b) Slope of normal = 
2
1

−  B1 
⎟
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜
⎜

⎝

⎛
−

dx
dyscandidate'

1  

 

4
32  When x=4, y = 16×2 +  + 2 

 
  = 42 B1 (C.A.O.) 



 

 Equation is )4(
2
142 −−=− xy  B1 (F.T. slope if first B1 in (c) 

gained, and candidate’s value of 
y) 

    [6] 
 

7. (a) ⎟
⎠
⎞

⎜
⎝
⎛ = 0

dx
dy  

 

   B1 ⎟
⎠
⎞

⎜
⎝
⎛

dx
dy063 2 =− xx  

4 

   M1 ⎟
⎠
⎞

⎜
⎝
⎛ = 0

dx
dy  

   0)2(3 =−xx
 
  x = 0, 2 A1 (either root) 
 
 When x = 0, y = 0; when x = 2, y = –4 A1 (both, C.A.O.) 
 

662

2

−= x
dx

yd    M1 (any method) 

 

062

2

<−=
dx

yd x = 0,   max. pt A1 

 

062

2

>=
dx

yd x = 2,   min. pt A1 

 
 
 (b)  

 B1 (shape, allow graph not 
crossing x - axis 
B2 (stationary pts on a cubic) 

 
 
 (c) Three solutions for  –4 < k < 0 B2 (F.T candidate’s stationary 

points) 
 
 Special Cases B1 for   k < 0   or   k > –4   (or k < 0, k < –4) 
 
    B1 for  04 ≤≤− k     [12] 
 



2

5 

8. (a) x  – 16x + 16 = (x – 3)2 + 7  B1 ((x – 3)2) 
    B1 (7)  (b) 
 
  Least value = 7 B1 (F.T. candidate's b, least value 
    must be mentioned) 
 
  No marks for answer derived by calculus. 
 
 (b) x2 + 2x + 1 ≤  4x + 9 M1 (correct method of 
    rearranging) 

2  x  – 2x – 8  0 ≤
 
  (x – 4) (x + 2)  0 A1 (fixed points 4, –2  ≤
    identified, C.A.O.) 
 
  – 2 ≤  x ≤  4 M1 (any method) 
    A1 (F.T. fixed points) 
 
  Allow B1 for x ≥  x ≥  4 M1 (any method) 
    A1 (F.T. fixed points) 
 
  Allow B1 for x ≥  –2, or x  4 ≤
  MO AO for x ≤  4 and x  –2 ≤
     [7] 
 
9. (a) 2x + c = x2 + 6x + 7 B1 
 

2  x  + 4x + 7 – c = 0 M1 (arranging quadratic) 
 
  42 – 4 (7 – c) = 0 M1 (condition for real roots) 
 
   c = 3 A1 (C.A.O.) 
 
 (b) Then (x + 2)2 = 0 so that x = –2 (twice) B1 (F.T. derived c) 
 
  Point of contact is x = –2, y = – 4 + 3 = 1 B1 (F.T. derived c) 
 
  or  
 
  The line intersects the curve where gradient = 2  M1 (equate to 2) 
 
  2x + 6 = 2 M1 (attempt to diff.) 
    A1 (correct) 
 
  x = – 2 A1 (C.A.O.) 
  Point of contact is x = –2, y =  –1 B1 (F.T. one slip) 
  Then –1 = 4 + c, c = 3 B1 
     [6] 
 
 



 
10. (a)  

M1 (stationary point coordinates) 
 
A1 (+ve y, –ve x intercepts) 
 
 
 

 
 
 (b)   

  M1 ( )1,3 ≠= xy
 
A1 (x = 3) 
 
 
 
 

 
 
 (c)   

 M1 (stationary point correct) 
 
A1 (+ve y, –ve x intercepts) 
 
 
 
 

 
 
      [6] 

6 



Mathematics C2 
 

Solutions and Mark Scheme 
 
1. h = 0.2 
 

 Integral ( )⎥⎦
⎤

⎢
⎣

⎡
+++

++
≈

28062484.116619038.107703296.101980390.12
41421356.11

2
2.0  

 
   M1 (correct formula h=0.2) 
   B1 (4 values) 
   B1 (2 values) 
 
    A1 (F.T. one slip) 150.1≈
 
 Special Case 7 ordinates (six intervals taken) 
 

6
1 h =  

 

 Integral 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

++
++

+
≈

)30170828.120185043.1
1803399.105409255.101379376.1(2

41421356.11

12
1  

    M1 (correct formula h=
6
1 ) 

    B1 (all values) 
 
    A1 (F.T. one slip) 149.1≈
       [4] 
 
2. (a) 8 (1 – sin²x) + 2 sin x–7 = 0 M1 (use of sin²x + cos²x = 1, 

allow  
    8 cos²x + 2 07cos1 2 =−− x ) 
 
  8 sin²x – 2 sin x – 1 = 0 
 
 
  (4 sin x + 1) (2 sin x – 1) = 0 M1 (attempt to solve quadratic in 

sin x, correct formula or  
    (a sin x + b) (c sin x + d) 
    with ac = sin²x coefft,  
    bd = constant term) 
 

  sin x = 
2
1,

4
1

−  A1 (C.A.O.) 

 
  x = 194.5º, 345.5º, 30º, 150º B1 (194º – 194.5º) 
    B1 (345.5º – 346º) 
    B1 (30º, 150º) 

7 



 
  Full F.T for sin x = a, b  (one +, –) 
  2 marks for sin x = –, – 
  1 mark for sin x = +, + 
 
 Subtract 1 for each additional angle in each branch within range. Ignore additional 

values outside range. 
 
 (b) 2x = 45º, 225º B1 (one value) 
    x = 22½°, 112½° B1, B1 
 

Subtract 1 for each additional value in the range. Ignore additional values outside 
range. 

       [9] 
 
3. (a) nth term = a + (n – 1)d (must be displayed) 
 
     
  Sn = a + (a + d) + .............+ a – (n – 2)d + a + (n – 1)d 
 
    B1 (at least 3 terms, one at each 

end) 
 
  S  = a + (n – 1)d + a + (n – 2)d + .................+ (a + d) + a n
 
    M1 (reverse and add) 
 
  2S  = (2a + (n – 1)d) + (2a + (n – 1)d) + ..........+ (2a + (n – 1)d) + (2a + (n – 1)d) n
 
    (n terms) 
 
   = n [ ] dna )1(2 −+
 
 

[ dnan )1(2
2

−+ ]  S  =  A1 (convincing) n

 
 
 (b) a + 6d = 2 (a + 2d) (1) M1 (a + 6d = k (a+2d)) 

2
1     (k = , 2) 

     A1 (k = 2) 
 

2
10 [2a + 9d] = 195 (2) B1   

 
  Solve (1), (2) d = 3  M1 (reasonable attempt to solve 

equations) 
      A1 (C.A.O.) 
    a = 6  A1 (F.T. if either of first M1 or 

B1 gained) 
8 



 

2
60  S

9 

60 = [2×6 + 59×3] = 5670  B1 (F.T. candidate’s values if 

either first M1 or B1 gained) 
         [11] 
 

10
1

=
− r
a4. (a) a + ar = 6.4,     B1, B1 

 
  Eliminate a  10(1 – r)(1 + r) = 6.4 M1 (reasonable attempt to 

eliminate a) 
 
      A1 (C.A.O.) (any correct 

expression in r or a) 
    1 – r² = 0.64 
 
    r = 0.6  A1 (F.T. one slip if one B earned) 
 
 
 (b) a = 10 × (1 – 0.6) = 4   A1 (F.T. value of r if one B 

earned) 
 

( ) 964.9)6.0(1
4.0

4 11 =−  S11 =   M1 (use of correct formula with 

derived a, r) 
       
      A1 (C.A.O.) 
         [8] 
 
 

524 22 ++5. (a) Centre (4, –2);   radius =  B1 (centre) 
     =   5  M1 (correct attempt to find 

radius) 
       A1 (radius) 
 
 (b) (i) 1² + 36 – 8 –24 –5 = 0  B1 
   (so that P lies on C) 
 

  (ii) Gradient of radius = 
3
4

14
62
=

−
+−  B1 

 

   Gradient of tangent = 
4
3

−   M1 

..
radius ofgradient  scandidate'

1 eo⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −

 
 
       A1 (correct simplified, F.T. one 

slip) 
 

)1(
4
3

−− x   Equation is   y + 6 =  A1 (F.T. one slip) 



   Alternative for gradient

10 

 
 

04822 =+−+
dx
dy

dx
dyyx     M1 (attempt to diff.) 

       A1 (all correct) 

4
3

−=
dx
dy    A1(F.T. one slip) [8] 

 
6. (a) x = am, y = an B1 (properties of an = x and log x) a
 
  logax = m, log y = n a
 

nm
n

m

a
a
a

y
x −==   B1 (laws of indices) 

 

  log ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
y
x

a  = m – n = logax – log y B1 (convincing) a

 
 (b) (i) log 52x+1 = log 7 M1 (take logs, one correct) 
 
   (2x + 1) log 5 = log 7 A1 (all correct) 
 

5log
7log   2x + 1 =  m1 (attempt to start isolating x) 

 

1045.0
5log2

5log7log
≈

−   x =  A1 (C.A.O.) 

 

  (ii) log 3log
36

182
10

2
3

2

=
×

10 =  B1 (use of addition law) 

    B1 (subtraction law) 
    B1 (power law) 
    B1 (C.A.O., simplified answer) 
        [11] 
 

2
1

7

4
7

2 2
1

4
7

xx
+7. (a)  (+ C) B1, B1 

 
 (b) (i) 6 – x² = 5 M1 (equating ys) 
 
   x² – 6x + 5 = 0 
 
   (x – 1) (x – 5) = 0 M1 (correct method of solving 

quadratic equations) 
 
   ∴x = 1, 5 
 
   A (1, 5), B (5, 5) A1 



 
  (ii) area = ∫ −  M1 (use of integration to find 

area) 

5

1

2 )6( dxxx

 
    ∫−  M1 (substitution of correct areas) 

5

1
5dx

 

    = [ ]51
5

1

3
2 5

3
3 xxx −⎥

⎦

⎤
⎢
⎣

⎡
−  B3 (integration) 

 

11 

    = 75 – 20
3
13

3
125

−+−  M1 (use of candidate’s limits, 

any order) 
 

    = 
3

32  A1 (C.A.O.) 

         [12] 
 
 

2
18. (a) (x – 1)2 2 2 = (x – 3)  + x  – 2x(x – 3).  M1 (correct cosine rule with cos 

60°) 

     A1 (cos 60° = 
2
1 ) 

 
2 2 2 2  x  – 2x + 1 = x  – 6x + 9 + x  – x  + 3x M1 (both binomial expansions 

correct, all terms present) 
 
   x = 8 A1 (convincing) 
 
 Special Case If x = 8 assumed and  

2
1   either cos 60 =  derived 

2
1   or cos 60° =  

   also assumed and work shown to be consistent, 
   allow  M1 (correct use of cosine rule) 
    A1 
 
 

31060sin85
2
1

=°××× (b) area of triangle =  M1 (use of formula) 

 
    A1 (C.A.O.) 
        [6] 



 

9. (a) 54.
2
1)(4

2
1 22 =−− θθπ  (o.e.) B1 (one correctly identified area) 

    B1 (correct equation) 
5888 =−− θθπ   

 

  
16

58 −
=

πθ   B1 (convincing) 

 

12 

 (b) Difference = ( ) θθπ 44 −−  B1 (arc AOC = θ4 ) 
θπ −     B1 (arc BOC = 4( )) 

  Diff = 
2
5  (allow any answer rounding to 2.50) B1 

         [6] 



Mathematics C3 
 

Solutions and Mark Scheme 
 
1. h = 0.25 
 

 Integral [ ]0155049.12)1123420.10004882.1(44142136.11
3
25.0

×++++≈  

     M1 (formula with h = 0.25) 
     B1 (3 values) 
     B1 (2 values) 
  ≈  1.075  A1 
  (accept any answers rounding to 1.075) 
         [4] 
 
 
2. (a)  

 G1 (straight line with +ve 
intercept, –ve slope) 
G2 (correct shape and position of 
curve) 
(Two intersections), two roots E1 

 
 

4

13 

 (b) x x  +3x – 1  M1 (attempt to find signs or 
values) 

  0 –1   A1 (correct signs or values, 
correct conclusion) 

  1 3    
 
  Change of sign indicates presence of root 
 
  x0 = 0.3,   x  = 0.330633 (accept 0.331) B1 (x1 1) 
 
  x2 = 0.329350,   x3 = 0.32941 
 
  x4 = 032941  
  (accept any answer rounding to 0.32941) B1 (x4) 
 
  Try 0.329405, 0.329415 
 

4x  x  + 3x – 1 M1 (attempt to find signs or 
values) 

  0.329405 –0.00001 A1 (correct signs or values) 
  0.329415 0.00002 
 
  (Change of signs indicates presence of root which A1 (conclusion) 
  is 0.32941, correct to five decimal places) 
     [10] 



 

3. (a) 
4
πθ = , for example B1 

  (45º) 
 
  cot2θ = 1 
 
  1 + cosec2θ = 1 + 2 = 3 B1 
 

14 

  (∴cot2θ ≠ cosec2θ + 1) 
 
 
 (b) 10 (tan2θ + 1) = 11 tanθ + 16 M1 (sec2θ = 1 + tan2θ) 
 
  10 tan2θ – 11 tanθ – 6 = 0 M1 (grouping terms and attempt 

to solve quadratic  
   (a tanθ + b)(c tanθ + d) 
   with ac = coefficient of tan2θ 
   bd = constant term, or correct 

formula) 
  (2 tanθ – 3)(5 tanθ + 2) = 0 
 

  tanθ = 
2
3

5
2

−, tanθ =  A1 

 
  θ = 56.3º, 236.3º, 158.2º, 338.2º B1 (56.3º, 236.3º) 
  (56 – 56.5) (236–236.5) (158 – 158.5) (338 – 338.5) B1 (158.2º) 
   B1 (338.2º) 
 
  Subtract 1 for each additional value in each branch 
    [8] 
 
 

dx
dy

dx
dy4. (a) 2x + 2x  + 2y + 6y  = 0 B1 (2x

dx
dy + 2y) 

   B1 (6y
dx
dy ) 

yx
yx

dx
dy

3+
+

−=    (o.e) B1 (all correct) 

 

 (b) 23 4
3

8
6

tt
t

dx
dy

==  M1 ⎟
⎠
⎞

⎜
⎝
⎛

x
y
&

&
 A1 (correct) 

 

3

3

2

2

8
2

3

t
t

dt
dx

dx
dy

dt
d

dx
yd −

=
⎟
⎠
⎞

⎜
⎝
⎛

=   M1 (correct formula) 

dx
dy    = 616

3
t

−  A1 (F.T one slip in ) 

 [7] 



 
 Alternative scheme for Q. 4(b) 
 

 (b) (i) xy
2
92 =   M1 (correct cartesian form and 

attempt to differentiate) 

15 

   
2
92 =

dx
dyy   (or differentiate 2

1

2
9 xy = ) 

 

212
9

4
9

tydx
dy

==    A1 (unsimplified form) 

 

24
3
t

=    

 

  (ii) 2
1

2
1 2

9
2
1

2
94

9
4
9 −

=== x
x

ydx
dy  M1(correct cartesian and attempt 

to diff.) 
 

62
3

2
3

2

2

2

1
2
9

4
1

2
9

4
1

t
x

dx
yd

−=−=
−

    A1 (unsimplified F.T. form; one 

slip in 
dx
dy ) 

 

616
3
t

−=    

 
 
5. (a)  

B1 (left hand side) 
 
B1 (right hand side, award only if 
whole graph above x-axis) 

 
 

2
1

± (b) x =   B1 (both) 

 

3
1

3
1 (c) x > ,   x < – 3  B1 (x > ) M1 (3x + 4 < –5) 

     A1 
      [6] 



 
2x–5

16 

6. (a) (i) 2e   M1 (ke2x–5) A1 (k = 2) 
 

  (ii) x
x
12  + 2xlnx M1 (x2 f(x) + lnx g(x)) .

     A1 (f(x) = 
x
1 , g(x) = 2x) 

   = x + 2xlnx  A1 
 
  (iii) 4(3x2 + 2)3.6x M1 (4(3x2 3 f(x), f(x) ≠ 1)  + 2)
     A1 (f(x) = 6x) 
   = 24x(3x2 3 + 2)  A1 
 

 (b) 
x

xxxxx
dx
d

2cos
)sin(sin)(coscos)(tan −−

=  M1 ⎟
⎠
⎞

⎜
⎝
⎛ −

x
xxgxf

2cos
)(sin)(cos  

     A1 (f(x) = cos x, g(x) = –sin x) 
 

x
xx

2

22

cos
sincos +

=    

 

x
x

2
2 sec

cos
1

==    A1 (convincing) 

 

y
dy
dx 2sec= (c) x = tan y,    B1 

 

ydx
dy

2sec
1

=    B1 

 

    22 1
1

tan1
1

xy +
=

+
=  B1 (convincing, must see  

      1 + tan2y for sec2y) 
      [14] 
 

dx
dy Alternative 1 = sec2y  B1 

 

   
ydx

dy
2sec

1
=  B1 (

dx
dy , subject of formula) 

21
1
x+

=    
y2tan1

1
+

=   B1 (convincing) 



 

73ln
3
1

+x

17 

7. (a) (i)  (+ C) M1 (k 73ln +x ,  may be 

omitted) 

      A1 (k = 
3
1 ) 

23

3
1 +xe

3
1 (+ C) M1 (k e3x+2) A1 (k =   (ii) ) 

 

  (iii) 3)25(5
1
+

−
x

 (+ C) M1 ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
≠

+
3).(,

)25( 3 keo
x

k  A1 

⎟
⎠
⎞

⎜
⎝
⎛ −=

5
1k  

      
 

 (b) 
6

06
4cos

4
1

π

π
⎥
⎦

⎤
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛ +− x  M1 

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−−−=⎟

⎠
⎞

⎜
⎝
⎛ +

4
1,

4
1,4,1,

6
4cos kxk π

 

     A1 (k = )
4
1

−  

  

⎟
⎠
⎞

⎜
⎝
⎛ +−=

6
cos

4
1

6
5cos

4
1 ππ   M1 

⎟
⎠
⎞

⎜
⎝
⎛ π

− sallowable ,
6

cos
6
5cos kkk  

  = 
2
3

4
1

2
3

4
1

+  

 

  = 
4
3  (≈ 0.433, correct to 3 decimal places) A1 (C.A.O) 

      [10] 
8. 

lnx
B1 (y asymptote) 
B1 (1,0) 
 
4ln(x–1) 
B1 (translation to right, necessary 
to see (2,0)) 
B1 (intersection of asymptote at 
x=1) 
B1 (intersection in first quadrant) 

 
        [5] 



18 

 
9. Let y = ln(x – 2) +3 
 
  y – 3 = ln(x – 2) B1 (y – 3 = ln(x – 2), o.e.) 
 
  ey – 3 = x – 2  M1 (attempt to exponentiate and 

isolate x) 
  x = ey – 3 + 2  A1 
 
  f–1(x) = ex–3 + 2 A1 (F.T one slip) 
         [4] 
 
 
 
10. (a) Range of f, g (1, ∞), (7,∞) respectively (o.e.) B1, B1 (penalise equality once)  
 
 (b) f(1) = 2 and 2 is not in the domain of g. B1 
 
 (c) fg(x) = (2x – 3)2 + 1 M1 (correct composition) 
 
  (2x – 3)2 + 1 = 3x2 – 6x + 17 
 
  x2 – 6x – 7 = 0  A1 
 
  x = –1, 7  A1 (F.T. one slip) 
 
  x = 7 (–1 not in domain of g) A1 (F.T. one slip) 
         [7] 
 
 Special Case  gf(x) = 3x2  – 6x + 17 
 
    gives x2 – 6x + 18 = 0 
 
    and attempt to solve B1 



Mathematics C4 
 

Solutions and Mark Scheme 
 

1. (a) Let 
)2()12(12)2()12(

58
22

2

+
+

−
+

−
≡

+−
−+

x
C

x
B

x
A

xx
xx  M1 
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  ∴ 8x2 2 + x – 5 ≡ A(2x – 1)(x + 2) + B(x + 2) + C(2x – 1)  M1 
 

2
1  x =    B = –1,   x = –2,   C = 1   A1 

 
  Equate coefficients of x2: 2A + 4C = 8 
     A = 2   A1 
 

 (b) ⎮⌡
⌠

⎮⌡
⌠

⎮⌡
⌠

+
+

−
−

−
dx

x
dx

x
dx

x 2
1

)12(
1

12
2

2  

 

2ln
)12(2

112ln ++
−

+−= x
x

x   (+ C)  B1, B1, B1  

        (no need for modulus) 
         [7] 
 

( ) ( ) .........2
!2

1
2
3

2
12

2
11)21( 22

1

+−⎟
⎠
⎞

⎜
⎝
⎛−⎟
⎠
⎞

⎜
⎝
⎛−+−⎟

⎠
⎞

⎜
⎝
⎛−+=−

−
xxx2.  

  

........
2
31 2 +++= xx 2

2
3 x     B1 (1 + x) B1 ( ) 

 

2
1x Expansion valid for <     B1 

 

128
147

128
3

8
11

4
11

2
1

=++≈⎟
⎠
⎞

⎜
⎝
⎛ −

−

     B1 (F.T one slip) 

 

147
128

4
3 2

1

=⎟
⎠
⎞

⎜
⎝
⎛  

 

147
2563 ≈       B1 (C.A.O)  ∴

         [5] 



 

02338 =−++
dx
dyy

dx
dyxyx

20 

3.     B1 (
dx
dyy2 ) 

 

       B1 (3y + 3x
dx
dy ) 

xy
yx

dx
dy

32
38

−
+

=  

 

4
19

−=       B1 (C.A.O.) 

 

 Equation is )2(
4

191 −−=− xy     B1 (F.T one slip) 

         [4] 
 
4. (a) 2sinθ cosθ = cosθ    M1 
 

2
1  cosθ = 0,  sinθ =  

 
  θ = 90°, 270°, 30°, 150°    A3  (–1 for each omission) 

      (–1 for each additional 
value) 

 
17 (b) Using  R sin(θ + α) with R = , α = 14.04°  M1 A1 A1 

 

17
2   sin (θ + 14.04°) =  

 
   θ + 14.04° = 29.02°, 150.98°   B1 (1 value) 
 
   θ = 14.98°, 136.94°   B1, B1 
        [10] 
 

⎮
⌡

⌠
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+

4

1

2
4 dx
x

xπ5. Volume =      B1 

  = dx
x

x⎮⌡
⌠

⎟
⎠
⎞

⎜
⎝
⎛ ++

4

1

168π     B1 

  = 
4

1

2

ln168
2 ⎥

⎦

⎤
⎢
⎣

⎡
++ xxxπ     B1 

  = ⎟
⎠
⎞

⎜
⎝
⎛ + 4ln16

2
131π     M1 

  ≈ 168.6   A1 (C.A.O.) [5] 



pp
dx
dy

==
2

2

21 

6. (a)   M1 (
x
y

dx
dy

&

&
= , one correct) 

     A1 
  Equation is 
 
  y – (p2 + 3) = p (x –2p –1) M1 
   
  px – y = p2 + p – 3 A1 (convincing) 
 
 (b) 2p + 3 = p2 + p – 3 M1 
 
  p2 – p – 6 = 0 A1 
 
  p = 3, –2  A1 (FT one slip) 
 
  Choose p = –2 (2nd quadrant) 
 
  Tangent is 2x + y = 1 A1 (FT candidate’s 

values) 
      [8] 
7. (a) u = 2x – 1, du = 2 dx 
 
  when x = 0, u = –1;   x = 1, u = 1 
 

22
)1( 9

1

1

duuu
⎮⌡
⌠ +

−

   M1 A1 (no limits required) 

 

  = ⎮⌡
⌠ +

−

1

1

910 )(
4
1 duuu  m1 

 
1

1

1011

10114
1

−
⎥
⎦

⎤
⎢
⎣

⎡
+=

uu   A1 
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1

=    A1 (F.T. one slip) 

 

 (b) (i) ⎮⌡
⌠

⎮⌡
⌠−= dxxxxxdxx

2
2sin

2
2sin2cos  M1 A1 A1 

 

4
2cos

2
2sin xxx

+=  (+C) A1 (F.T. one slip)    

 

  (ii) ⎮⌡
⌠

⎮⌡
⌠ +

= dxxxxdxx
2

)2cos1(cos2  M1 A1 

 

8
2cos

4
2sin

4

2 xxxx
++=  (+C) A1 (F.T. first result) [12]    



kP
dt
dP

=8. (a)   B1 

 

 (b) ⎮⌡
⌠

⎮⌡
⌠= kdt

P
dP  M1 

 
  ln P = kt (+C) A1 
 
  t = 0, P = P  ln P

22 

0 0 = C M1 
 
   ln P = kt + lnP0
 

kt
P
P

=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

0

ln    A1 

 
kte

P
P

=
0

    

 
kt   P = P  e  A1 (convincing) 0

 
 

2k (c) 1.2 P  = P0 0 e   M1 (attempt to find k) 
 
  2 k = ln 1.2 
 

2.1ln
2
1  k =   A1 

 

2.1ln
2
1

2ln  T =  ≈ 7.6 m1 A1 (F.T. one slip) 

       [10] 
9. (a) (i) OP = OA + λAB M1 
 
   = 5i + j + 2k + λ (–12i + 3j – 3k) B1 (AB) 
 
   r = 5i + j + 2k + λ (–12i + 3j – 3k) A1 (must have r, F.T. AB) 
 
  (ii) Point of intersection: 
 
   5 – 12λ = –1 + 2μ M1 
 
   1 + 3λ = 7 – 5μ A1 
 

3
1   λ = , μ = 1 M1 A1 (CAO) 

 
   Position vector = i + 2j + k B1 (candidate's 

parameters) 



 
 (b) (3i + 4j + k).(i - 2j + 5k) M1 
 
  = 3 – 8 + 5 = 0 
 
  ∴Vectors are perpendicular A1 (value and conclusion) 
       [10] 
 

210. x  – 10x + 25 < 0  B1 
 
 (x – 5)2 < 0   B1 
 
 x – 5 not real   B1 
 
 (x not real) 
 
 Contradiction   B1 
 

≥
x

25 so   x +  10 

       [4] 

23 



24 



 

25 



 

26 



 

27 



 

28 



 

29 



 

30 



 

31 



 

32 



 

 

33 



 

34 



 

35 



 

36 



 

37 



 

38 



 

39 



 

40 



41  



 

42 



 

43 



 
44 



 

45 



 
46 



 

47 



 

48 
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