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INTRODUCTION 
 
This marking scheme was used by WJEC for the 2018 examination.  It was finalised 
after detailed discussion at examiners' conferences by all the examiners involved in 
the assessment.  The conference was held shortly after the paper was 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 conference was to ensure 
that the marking scheme was 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' conference, 
teachers may have different views on certain matters of detail or interpretation. 
 
WJEC regrets that it cannot enter into any discussion or correspondence about this 
marking scheme. 
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AS Unit 1 Pure Mathematics A 

 

SUMMER 2018 MARK SCHEME 

 

Q Solution     Mark Notes     

1(a) 
   22

33

24

 aa

a
 

 =
        3333

24

 aaaa

a
 M1 factorisation x

2
-y

2
    

 Or 
24√𝑎

(𝑎+6√𝑎+9)−(𝑎−6√𝑎+9)
   (M1) one correct expansion   

 = 
  62

24

a

a
     A1 si correct simplified denominator. 

 = 2      A1 cao     

 

1(b) 
)37)(37(

)37)(3573(




   M1      

 =
3×7−3√7√3+5√7√3−5×3

7−√7√3+√7√3−3
   A1 numerator correct   

       A1 denominator correct   

 =
37

1521521321




 

 =
2

1
(3 + 21 )     A1 oe. cao     
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Q Solution     Mark Notes      

2(a)  

 

 Grad AB = 
2

3

6

9

15

101








   B1      

 Correct method for finding the equ AB M1      

 Equ AB is y - 1 = -
2

3
(x – 5)   A1 ft grad AB    

 OR Equ AB is y - 10 = -
2

3
(x – (-1))  (A1) ft grad AB    

  2y - 2 = -3x + 15 

  2y + 3x = 17 

 L and AB meet when: 

 4x – 6y = -12 

 9x + 6y = 51 

 13x = 39     m1 ft eqns one variable eliminated 

 x = 3, y = 4     A1 cao     

 

2(b) AC : CB = 3-(-1) : 5-3    M1 oe (10-4):(4-1)    

 AC : CB = 4 : 2 = 2 : 1   A1 ft coordinates C   

Accept unsimplified values 

 

2(c) D is the point (-3, 0)    B1      

  

A(-1, 10) 

B(5, 1) 

C(3, 4) 

D(-3, 0) 
O 

L 

y 

x 
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Q Solution     Mark Notes     

 

2(d)(i)  AB is perpendicular to DC, because 

 grad CA × grad DC = -
2

3
 × 

3

2
 = -1 

 Hence L is perpendicular to AB.   B1 needs some evidence,   

        not just -
2

3
 × 

3

2
 = -1 

 

2(d)(ii) Correct method for finding distance  M1      

 CA =    22
13410  = √52  A1 may be seen in (b)   

        ft coordinates C 

 DC =    22
3304  = √52  A1 ft coordinates C but not D  

 Area of triangle ACD = 
2

1
 × CA × DC M1 used     

 Area = 
2

1
 × √52× √52 

 Area = 26     A1 cao     
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Q Solution     Mark Notes      

 

3 2 – 3(1 - sin
2
θ) = 2sinθ  M1 subt for cos

2
    

 3sin
2
θ – 2sinθ – 1 = 0 

 (3sinθ + 1)(sinθ – 1) = 0  m1 allow (3sinθ - 1)(sinθ + 1)  

 sinθ = 1, -
3

1
  A1 cao     

 sinθ = 1, θ = 90°  B1      

 sinθ = -
3

1
, θ = 199.47°, 340.53°  B1 one correct angle    

   B1 second correct angle    

 

Use of quadratic formula only earns m1 if correct substitution seen to have been made, or implied 

by the right answers being obtained. 

Ignore all solutions outside required range. 

Full follow through for one positive and one negative value for sinθ>0 for B1 and sinθ<0 for B1 for 

one correct value and B1 for a second correct value. 

Two negative values for sinθ, award B1 B1 for one pair of correct solutions, ignore other pair even 

if incorrect. Award B1 for only one correct solution. 

Two positive values for sinθ, award B1 for one pair of correct solutions, ignore other pair even if 

incorrect. 
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Q Solution     Mark Notes      

 

4(a) y = 5x
-1

 + 6 3

1

x  

 
x

y

d

d
= -5x

-2
 + 6×

3

1
3

2


x  = 3

2

2
2

5 

 x
x

  B1 one correct differentiation   

   B1 2nd correct differentiation  

 When x = 8, 

 
x

y

d

d
= 

64

27

4

1
2

64

5
 (=0.42(1875))  B1 cao     

 

 

4(b) xxx d7125 52

3

 

   

     = 5
4

2

5

4

1
12

2

5



 x

x
+ 7x + C  B1 one correct integration    

   B1 a second correct integration   

   B1 all correct including C    

 
xxx d7125 52

3

 

 �
 = 2

42

5

3  xx + 7x + C 

 

 

Award B1 once correct differentiation/integration seen, index simplified.  Ignore subsequent work. 

Ignore presence of integral sign after terms integrated. 
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Q Solution     Mark Notes      

 

5(a)  

 

   B1 correct curve (moved up)  

       B1 y =4 and x=0 as asymptotes   

 

 

5(b) 

 

   B1 correct curve (moved to right) 

   B1 x = 3 and y=0 as asymptotes   

  

O x 

y 
x = 3 

O x 

y 

y=4 
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Q Solution     Mark Notes      

 

6(a) x + 2 = 14 + 5x – x
2
  M1      

 x
2
 -4x -12 = 0 

 (x + 2)(x – 6) = 0  m1 si (x+a)(x+b)=0 if ab=their constant 

         

 x = -2, y = 0  A1 or x = -2, 6    

 A(-2, 0) 

 x = 6, y = 8  A1 or y = 0, 8    

 B(6, 8) 

 

 SC 14 + 5x – x
2
 = 0 M1, x = -2, y = 0 A1 

 SC x + 2 = 0, M1, , x = -2, y = 0 A1 

 

6(b) xxxA d514

6

2

2




   M1 limits not required, 

    must be sure integrating  

 

6

2

3
2

32

5
14













x
xxA   B1 correct integration of 

    quadratic expression   

 A = 

















3

46
102 = 

3

352
 (= 117

1

3
)  m1 correct use of limits    

 Area of triangle = 0.5 × 8 × 8 = 32  B1 si ft coordinate of B, not (7, 0) 

 Required area = 
3

352
 - 32  m1      

 Required area = 
256

3
 = 85

3

1
  A1 cso supported by working  

 

  



 

© WJEC CBAC Ltd. 8 

Q Solution     Mark Notes      

 

7 




cos

cossin sin 23 
 

 




cos

)cos(sinsin 22 
  B1 or substitute for cos

2
θ/sin

2
θ  

    




cos

cossin )(sinsin 22 
 

 




cos

sin 
  B1 simplifying numerator   

  tanθ  B1 sin/cos = tan    

    Withhold last mark if proof 

    not mathematical. 
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Q Solution     Mark Notes      

 

8(a) Use factor th
m

 with f(x)=2x
3
+px

2
+qx–12 M1 x=2 or -2     

 2(2)
3
+p(2)

2
+q(2)–12=16+4p+2q-12=0 

 2(-2)
3
+p(-2)

2
+q(-2)–12=-16+4p-2q-12=0 A1 either equation    

 2p + q = -2 

 2p – q = 14 

 Adding 4p = 12    m1 ft linear equations   

 p = 3 

 q = -8      A1 cao both values    

 

8(b) Other factor is (2x + 3)   B1 sight of (2x + 3)   

 

OR 

8(a) 2x
3
+px

2
+qx–12 = (x + 2)(x - 2)(ax + b) (M1)      

 2x
3
+px

2
+qx–12 = (x

2
 - 4)(2x + 3) 

 2x
3
+px

2
+qx–12 = 2x

3
+3x

2
-8x–12  (A1)      

 Compare coefficients  (m1)      

 p = 3 

 q = -8      (A1) cao both values   

 

8(b) Other factor is (2x + 3)  (B1) may be seen in (a)   
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Q Solution     Mark Notes      

9  

 

 sine rule: 
sin

25

32sin

16



  M1      

 θ = 55.8937° or 124.1063°  A1 both, accept 56, 124   

 α = 92.1063° or 23.8937°  m1 either value    

 Required area = 
2

1
×25×16(sin92.1063°) m1 use of 

2

1
bcsinA    

 = 199.86 (cm
2
) 

 or Required area = 
2

1
×25×16(sin23.8937°) 

 = 81.01 (cm
2
)  A1 both areas correct    

    accept answers rounding to 200, 81 

 

 OR 

 16
2
 = 25

2
 + x

2
 - 2×25×x×cos32°  (M1) 

 x
2
 – 42.4024x + 369 = 0 

 x = 
2

1
(42.4024  √42.40242 − 4 × 369) (m1) 

 x = 30.1729, 12.2295  (A1) both values, accept    

    answers rounding to 30, 12 

 Area = 
2

1
acsinB  (m1) used 

 Area = 199.86, 81.01  (A1) accept answers rounding to 200, 81 

  

A 

B C 32° 

16 25 

θ 

α 
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Q Solution     Mark Notes      

 

10(a)  4ba  = a4 + 4a3(√b) + 6a2(√b)2 

  +4a(√b)3 + (√b)4   B1 at least 3 correct terms    

       B1 all terms correct.   

  4ba  = a4+4a3√b+6a2b+4ab√b+b2 

 

10(b)  4ba  = a4 - 4a3(√b) + 6a2(√b)2 

-4a(√b)3 + (√b)4    M1 change of sign    

    44

baba  = 2a4+12a2b+2b2  A1 cao, b’s simplified   
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Q Solution     Mark Notes      

11(a) |u| = √92 + (−40)2  M1 method for length    

 |u| = 41 

 |v| = √32 + (−4)2 

 |v| = 5  A1 either correct     

 µ|v| > |u| if 5µ > 41 

 µ > 8.2  A1 A0 for =    

 

11(b) AC : CB = 2 : 3 

 3AC = 2CB  M1 si any correct method    

 3(c  - a) = 2(b – c) 

 C has position vector c = 
5

3
a + 

5

2
b  A1      

 c =
5

3
(11i -4j) + 

5

2
(21i + j) 

 c = 
5

1
[(33 + 42)i + (-12 + 2)j] 

 c = 15i - 2j  A1 cao     

 

 OR 

 AB = 10i + 5j / BA = -10i - 5j  (B1) 

 c = (11i – 4j) + 
5

2
(10i + 5j) 

 or 

 c = (21i + j) - 
5

3
(10i + 5j)  (M1) 

 c = 15i - 2j  (A1) cao 
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Q Solution     Mark Notes      

 

12 4x
2
 + 8x – 8 = m(4x – 3) 

 4x
2
 + (8 – 4m)x + (3m – 8) = 0  M1 terms grouped, brackets not 

    required    

 Discriminant = (8 – 4m)
2
 - 4×4(3m – 8)  m1 ft equivalent difficulty   

 If real roots, then discriminant  0  m1 accept >    

 (2 – m)
2
 - (3m – 8)  0 

 m
2
 – 7m + 12  0  A1 cao write as quadratic inequality 

 (m – 3)(m – 4)  0 

 m  3 or m  4  A1 cao , or, union    

    A0 for and, strict inequality 
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Q Solution     Mark Notes      

13(a) xx
x

y
63

d

d 2    B1      

 At stationary points 0
d

d


x

y
.  M1 si     

 3x(x – 2) = 0 

 x = 0, x = 2  A1 any pair of correct values  

 y = 0, y = -4  A1 all 4 values correct   

 
2

2

d

d

x

y
 = 6x – 6  M1 oe  ft quadratic dy/dx  

 x = 0, 
2

2

d

d

x

y
= -6 < 0. 

 (0, 0) is a maximum point  A1 ft their x value    

 x = 2, 
2

2

d

d

x

y
= 6 > 0. 

 (2, -4) is a minimum point  A1 ft their x value provided 

    different conclusion   

13(b) 

 

   M1 shape  for +ve cubic   

   A1 (3, 0)      

   A1 (0, 0) max, (2, -4) ft min pt   

13(c) The integral is negative since y ≤ 0 in  

 the relevant interval.   B1      

  

O x 
(3, 0) 

(2, -4) 

y 
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Q Solution     Mark Notes      

 

14(a) Statement A is false. 

 Let c = 2, d = 1    M1 d  0, d  2c     

 LHS = (2×2 - 1)
2
 = 9 

 RHS = 4×2
2
 – 1 = 15 

 Therefore LHS  RHS   A1 correct verification    

 

14(b) Statement B is true 

 RHS = (2c - d)(4c
2
 + 2cd + d

2
) 

 = 8c
3
 + 4c

2
d + 2cd

2
 - 4 c

2
d – 2cd

2
 – d

3
 M1 correct removal of    

       brackets attempted 

       A1 algebra all correct    

 = 8c
3
 – d

3
 = LHS     answer given 
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Q Solution     Mark Notes      

 

15 V = Ae
kt
   Given 

 When t = 0, V = 30000    M1 use of either condition   

 A = 30000  A1 si     

 When t = 2, V = 20000 

 e
2k

 = 
3

2
  A1      

 When t = 6, V = 30000e
6k

  m1      

 V = 30000(e
2k

)
3
  A1 oe,     

 V = 8889 

 V = 8900  A1 cao     

 

 OR 

 2k = ln(
3

2
) (= -0.405….)   (A1) 

 k = -0.203…. 

 V = 30000e
-0.203…×6

    (m1) 

 V = 8900     (A1) cao 
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Q Solution     Mark Notes      

 

16 x
x

y
413

d

d
   M1      

 13 – 4x = 1  m1      

 x = 3  A1 cao     

 y = 7 + 13×3 -2×3
2
 = 28  A1 cao     

 Equation of tangent is y = x + c 

 28 = 3 + c 

 c = 25  A1 ft derived x and y   

 Equation of tangent is y = x + 25 

 

 

 OR 

 Curve and line meets when 

 7 + 13x -2x
2
 = x + c 

 2x
2
 – 12x + (c – 7) = 0  (M1)      

 Line is a tangent if discriminant = 0 

 (-12)
2
 – 4 × 2(c – 7) = 0  (m1)      

 c = 25  (A1) cao     

 7 + 13x -2x
2
 = x + 25 

 x
2
 – 6x + 9 = 0 

 x = 3  (A1) cao     

 y = 28  (A1) ft derived x and c   
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Q Solution     Mark Notes      

 

17(a) log10x
2
 - log105 + log102 = 1  B1 one use of laws of logs   

 log10 








5

2 2x
 = 1  B1 one use of different law of logs 

 
5

2 2x
 = 10  B1 logs removed     

 x
2
 = 25 

 x = 5  B1 cao (B0 for x = 5)   

 OR 

 2log10x = 1.39794….  (B1) 

 log10x = 0.69897….  (B1) 

 x = 10
0.69897….

  (B1) 

 x = 5  (B1) B0 if there is evidence premature 

    approximation 

 

17(b) e
0.5x

 = 1.5 

 0.5x = ln(1.5)  M1      

 x = 2ln(1.5) = 0.81(093)  A1      

 

17(c) 2
2x

 - 10×2
x
 = y

2
 – 10y  B1      

 y
2
 – 10y + 16 = 0  M1      

 (y – 2)(y – 8) = 0 

 y = 2, 8  A1      

 2
x
 = 2, 8  m1      

 x = 1, 3  A1      
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Q Solution     Mark Notes      

 

18(a) Grad of AB = 
7

1

)3(4

56





  M1 method for gradient    

 Grad of AC = 7
54

)1(6





  A1 either correct     

 Hence Grad of AB× Grad of AC = -1 

 AB is perpendicular to AC 

 Hence BÂC is a right angle  A1      

 

 OR 

 AB
2
 = 1

2
 + 7

2
 = 50  (M1) At least one correct   

 BC
2
 = 8

2
 + 6

2
 = 100 

 AC
2
 = 1

2
 + 7

2
 = 50  (A1) all three correct   

 BC
2
 = AB

2
 + BC

2
 

 Hence BÂC is a right angle  (A1)      

 OR 

 cosA = 
50+50−100

2√50√50
 = 0, hence A=90°  (A1)      
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Q Solution     Mark Notes      

18(b) Centre of circle is midpoint of BC  M1      

 Centre of circle = 






 

2

15
,

2

53
 

 Centre of circle = (1, 2)  A1      

 Radius =    22
51)3(5

2

1
   M1 may be seen in (a)   

 Radius = 5  A1      

 Equ of circle is (x – 1)
2
 + (y – 2)

2
 = 5

2
  A1 ft centre and radius, isw  

    One must be correct 

 x
2
 + y

2
 – 2x – 4y – 20 = 0 

 

 OR 

 Equ of circle is x
2
 + y

2
 + ax + by + c = 0 (M1)      

 At A(4, 6)  4a + 6b + c = -52   (A1) one correct equation    

 At B(-3, 5) -3a + 5b + c = -34  

 At C(5, -1) 5a - b + c = -26   (A1) All 3 equations correct  

 Solving simultaneously   (m1) any correct method   

 7a + b = -18 

 -a + 7b = -26 

 7a + b = -18 

 -7a + 49b = -182 

 50b = -200 

 b = -4, a = -2, c = -20    (A1) all 3 values correct   

 Equ of circle is: 

 x
2
 + y

2
 – 2x – 4y – 20 = 0  
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INTRODUCTION 
 
This marking scheme was used by WJEC for the 2018 examination.  It was finalised 
after detailed discussion at examiners' conferences by all the examiners involved in 
the assessment.  The conference was held shortly after the paper was 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 conference was to ensure 
that the marking scheme was 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' conference, 
teachers may have different views on certain matters of detail or interpretation. 
 
WJEC regrets that it cannot enter into any discussion or correspondence about this 
marking scheme. 
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AS Mathematics Unit 2: Applied Mathematics A 
 

Solutions and Mark Scheme Summer 2018 
 

SECTION A – Statistics  

 
Qu. 
No. Solution Mark Notes 

1. 
𝑃(𝑋 = 7) = (

16

7
) × 0.37 × 0.79 

 
𝑃(𝑋 = 7) = 0.1009(6 … ) 

 
M1 

 
A1 

 
[2] 

 

 
M0 if no calculation shown. 
 
Accept 0.101.  

2(a) 
 

(The set of) students who study Mathematics 
and not Drama. 

E1 
 

Do not accept reference to 
‘number of students’ or 
‘probability’ 

(b) (i) 
 
 

6

40
 OR 

3

20
 OR 0.15 

 

B1  
 

(ii) 
         

40

410213
)(


 FMP     oe 

40

29
    OR 0.725 

 
M1 

 
A1 

 

 
 

 

 
(c) 

40

4
)(     

40

10
)(       

40

16
)(  DMPDPMP  

 

 )(
10

1

40

10

40

16
)()( DMPDPMP   

 
 
 

Since )()()( DMPDPMP   they are 

statistically independent. 
 

 
 
 

 
B1 

 
 

B1 
 
 
 
 

E1 
 
 
 
 
 

[7] 
 
 
 
 
 

 
 

 
 
 

 

 
All 3 correct (0.4, 0.25, 
0.1) 
 
Correctly evaluating  
‘their P(M)’ x ‘their P(D)’ 
provided at least one 
correct. 
Accept alternative method 
FT candidate's 
probabilities provided B1 
awarded. Convincing. 
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Qu. 
No. 

Solution Mark Notes 

3(a) Let the random variable 𝑋 be the number of 
defects per tabletop. 
 

𝑋 ~ Po(𝑘)                      si 
𝑋 ~ Po(1.2)                   si                 i.e. 𝑘 = 1.2 
 
𝑃(𝑋 ≤ 2) = 0.879(48 … . )      or 0.8795 
 

 
 
 

B1 
M1 

 
A1 

 

 
 
 
 
 
 
 

 
(b) 

 

 
Let the random variable 𝑌 be the number of 
4.8m

2 
tabletops containing at most 2 defects. 

 
𝑌 ~ B(𝑛, 𝑝)                               si 
 

𝑌 ~ B(7, 0.8795)                      si 
 
𝑃(𝑌 = 4) = 0.0366(5 … )                  awrt 0.0366    
                                                            or 0.0367 
                                                                      
 
 

 
 
 
 

B1 
 

B1 
 

B1 
 
 

[6] 

 
 
 
 
 
 
FT ‘their 𝑝’ in (a) 
 
cao 

4(a)(i) 
 

 

(p (or 𝜃) denotes the probability of Edward 
correctly identifying types of wild flower.) 
         𝐻0: 𝑝 =  0.2     𝐻1: 𝑝 >  0.2 
OR   𝐻0: 𝜃 = 0.2       𝐻1: 𝜃 > 0.2 
 
 
 

 
 

B1 

 
 
 

  (ii) 
 
 

The number/amount of times he correctly 
identifies a type of wild flower from the 10 types 
of wild flower. 
 

B1 Accept 'proportion'. 

  (b) Under 𝐻0, 𝑋 ~ B(10,0.2)               si 
𝑃(𝑋 ≥ 4) = 0.1209 

𝑃(𝑋 ≥ 5) = 0.0328 
 
 
 
CR: 𝑋 ≥ 5 
 
 
 

B1 
      M1 
 
 
 
       
      A1 

 
M1 for either  
    𝑃(𝑋 ≥ 4) = 0.1209 
or 𝑃(𝑋 ≥ 5) = 0.0328 
or 𝑃(𝑋 ≤ 4) = 0.9672 
or 𝑃(𝑋 ≤ 3) = 0.8791 
A0 for 𝑃(𝑋 ≥ 5) 
M0 for evaluating  
 𝑃(𝑋 = 5) or 𝑃(𝑋 = 4) 

  (c) 0.0328 
 
It is the probability of concluding that Edward 
has improved his ability to correctly identify wild 
flowers when in fact he has not. 

      B1 
 

E1 

FT their CR provided M1 
awarded in (b) 
Or equivalent explanation 

   (d) 4 is not in the CR, therefore do not reject 𝐻0 OR 
𝑃(𝑋 ≥ 4) = 0.1209 > 0.05, do not reject 𝐻0. 
 
There is insufficient evidence to conclude that 
Edward has improved his ability to correctly 
identify wild flowers. 

      B1 
       
 

E1 
 

[9] 
 

FT their CR provided M1 
awarded in (b). Do not 
allow ‘accept 𝐻0’. 
Do not allow an 
explanation suggesting the 
proportion is 0.2. 
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Qu. 
No. 

Solution Mark Notes 

5(a) 
 

Strong linear relationship 
 
The higher the hydration the lower the pH. 
 

E1 
 

E1 

 

  (b)(i) Each additional ml of water per 100g of flour 
decreases the pH by 0.02 on average. 
 
The intercept would imply that at zero hydration 
the pH would be 5.4. 
 

E1 
 
 

E1 
 

 

Or equivalent 
 
 
 
 

  (ii) 𝑦 = 5.4 − 0.02 × 20  
  
𝑦 = 5  
 
Any correct comment. 
e.g. Outside the data set 
       Extrapolation, etc. 
 

 
 

B1 
 

E1 
 
 

[6] 
 

 
 
From use of regression 
line.  

6(a)(i) 
 

1.5(21 − 16) 
= 7.5 
 
16 − 7.5 = 8.5 (therefore no outliers below 8.5) 
 
21 + 7.5 = 28.5 (therefore outliers above 28.5) 
 
 
 
40 is an outlier but there may be others. 
 
 
 
 

 
B1 

 
M1 

 
A1 

 
 
 

E1 

 
B1: 7.5 May be implied by 
sight of 8.5 or 28.5. 
M1: Correct method for 
either using “their 7.5” 
A1: 8.5 and 28.5 both 
correct.  
 
 
E1: stating that 40 is an 
outlier but must also state 
or imply that the summary 
stats don’t show if there 
are any others.  
 

 (b) 
 

Positive skew. 
 
Appropriate comment. 
e.g. A few tutors are very expensive.  
       The bulk of the tutors are relatively cheap.  
 

B1 
 

E1 
 

Accept skewed to the 
right. 
 
 

(c) (i) 
 
  (ii) 
 

Mean will decrease. 
 
Median may stay the same or it may decrease. 
 
 
 

E1 
 

E1 

 
 
Must imply that we don’t 
know unless we know the 
individual values. 

  (d) Two appropriate comments. 
e.g. Dafydd’s lessons are cheaper on average    
       than Basel’s. 
       Dafydd’s lessons are more variable in cost  
       than Basel’s 
       Both are positively skewed. 
 

 
E2 

 
 
 
 
 
 

[10] 

 
E1 for one appropriate 
comment. 
E0 if omission of "on average" 
ISW unless contradicts a 
previous correct statement.  
Do not allow “data is more 
variable” without reference to 
cost somewhere in the 
answer. 
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Section B – Mechanics 

 

Q Solution      Mark Notes      

 

7 x =   ttt d586 2
    M1 at least 1 term with    

increased power   

  

 x = 
6

3
𝑡3 −

8

2
𝑡2 − 5𝑡 + (𝐶)    A1      

 x = 2t3 – 4t2 -5t + (C) 

 when t = 1, x = -4 

 C = -4 - 2 + 4 + 5 = 3    A1 cao     

 x = 2t3 – 4t2 -5t + 3 

  



 

© WJEC CBAC Ltd. 5 

Q Solution      Mark Notes     

 

8(a) Apply N2L to both particles.  M1 dim correct for at least 1   

    Allow T±3g=3a, T and 5g opposing. 

 T = 3a  B1 first correct equation    

 5g - T = 5a  A1 second correct equation   

 5g = 8a  m1      

 a = 6.125 (ms-2)  A1 cao     

 T = 18.375 (N)  A1 cao     

 

8(b) If the pulley is rough, the tension in the string on 

 either side of the pulley would not be the same.  E1      
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Q Solution      Mark Notes      

 

9. R = (2 + 3 +4)i + (5 – 22 - 23)j  M1      

 R = 9i – 40j  A1 cao si    

 R  = 
22 409    M1 ft R      

 R  = 41 (N)  A1 ft R only if 2 non-zero    

    components    

 θ = tan-1 









9

40
  M1      

 θ = -77.32º or 282.68º  A1 cao direction clearly indicated   

    eg angle in fourth quadrant, 

    diagram with resultant marked. 
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Q Solution      Mark Notes     

 

10(a) Apply N2L to lift and man  M1 Dim correct equation.   

    Tension and wt opposing. 

 8000 – (770 + 68)g = (770 + 68)a  A1 correct equation.     

 a = -0.25 (ms-2) (correct to 2 d.p.)  A1 cao     

 SC 

(a) Apply N2L to lift only  M1 Dim correct equation.   

    Tension and wt opposing. 

 8000 – 770g = 770a   

 a = 0.59 (ms-2) (correct to 2 d.p.)  A1 cao     

 

10(b) As the acceleration is negative, 

 the lift is slowing down.  B1 depends on M1 in (a)   

 B0 if SC in (a) 

10(c) 

 

 Apply N2L to man  M1 Dim correct equation.   

    Reaction and weight opposing. 

 R – 68g = 68a  A1      

 R – 68g = 68×(-0.25) 

 R = 649(.16)(N)  A1 cao Accept answers rounding to   

    649. 

  

R 

68g 

a 
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Q Solution     Mark Notes      

11(a) Distance moved during constant speed 

  = 15×120 = 1800   B1       

 Distance moved during deceleration 

 = 0.5(u+v)×t, u=15,v=0, t=12  M1 oe      

 = 0.5(15+0)×12 = 90 

 AB = 1890 (m)    A1 cao      

 

11(b) During acceleration 

 Use v=u+at with u=0, a=(±)2, t=8  M1       

 v = (±)16    A1       

 During deceleration 

 Use v=u+at with u=16, v=0, a=(±)1.6 M1       

 0 = 16 -1.6t, t = 10 

 Time from B to C = 18 s   A1       

 

11(c)   

 

 

 

  B1 v-t graph +ve portion with 15, 120, 132  

   Labelled      

  B1 negative portion     

  B1 all correct, units, labels    

11(d) Distance AB = 1890 

 Distance = area under graph 

 Distance BC = 0.5×18×16 M1 used. oe       

 Distance CB = 144 

 Distance AC = 1890 – 144 

 Distance AC = 1746 (m) A1 ft answer from (a)    
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v ms
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15 
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INTRODUCTION 
 
This marking scheme was used by WJEC for the 2018 examination.  It was finalised 
after detailed discussion at examiners' conferences by all the examiners involved in 
the assessment.  The conference was held shortly after the paper was 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 conference was to ensure 
that the marking scheme was 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' conference, 
teachers may have different views on certain matters of detail or interpretation. 
 
WJEC regrets that it cannot enter into any discussion or correspondence about this 
marking scheme. 
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GCE Mathematics – A2 Unit 3 Pure Mathematics B 

 

SUMMER 2018 MARK SCHEME 

 

 

Q Solution     Mark Notes      

1 Either 2x + 1 = 3(x -2)    M1 Attempt to equate both  

sides +ve    

 2x + 1 = 3x – 6 

 x = 7      A1      

 OR 2x + 1 = -3(x -2)    m1      

 2x + 1 = -3x + 6 

 x = 1      A1      

 

Or 

 (2x + 1)
2
 = 9(x – 2)

2
    (M1) 

 5x
2
 – 40x + 35 = 0    (A1) any correct equation 

 x
2
 – 8x + 7 = 0 

 (x – 7) (x – 1) = 0    (m1) oe 

 x = 1, 7     (A1) both solutions 

 

If considering: 

x < -1/2 (both sides negative), 

-1/2  x <2 (LHS negative, RHS positive), 

x  2 (both sides positive), 

give M1, then m1 if all values considered, A1 for 1 and A1 for 7, extra solution/s -1 however many. 
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Q Solution     Mark Notes      

 

2(a) s = rθ  M1 used      

 5 = 4θ 

 θ = 1.25
c
  A1 condone 71.62

o
, 5.033   

 

2(b) Area of sector OAB = 
2

1
× r

2
θ  M1 used     

 Area of sector OAB = 
2

1
× 4

2
 × 1.25 

 Area of sector OAB = 10 (cm
2
)  A1 ft θ, accept 40.27   
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Q Solution     Mark Notes      

 

3(a) 

 

       B1 correct shape (hill) axes required 

       B1 (-2, 18) as max   

       B1 (-5, 0), (1, 0)    

 

3(b) 

 

       B1 correct shape(cup) axes required 

       B1 (1, -4) as min    

       B1 (0, -3)     

 

  

x 

y 

(0,-3) 

O 

x 

y 

(-5,0) (1,0) 

(-2,18) 

O 

(1,-4) 
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Q Solution     Mark Notes     

 

4 2tan
2
θ + 2tanθ – (1 + tan

2
θ) = 2  M1 oe si     

 tan
2
θ + 2tanθ – 3 = 0 

 (tanθ – 1)( tanθ + 3) = 0   m1 (tanθ + 1)( tanθ - 3)   

 tanθ = 1, -3     A1 cao     

 θ = 45°, 225°     B1 ft tanθ     

 θ = 108.43°, 288.43°    B1      

 

 

Ignore all roots outside range.  For each branch, award B0 if extra root/s present. 

2+ve roots ft for B1 

2-ve roots ft for B1 
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Q Solution  Mark Notes     

 

5(a) 
2)4)(1(

3

 xx

x
= 

)1( x

A
+

)4( x

B
+

2)4( x

C
 

 3x = A(x – 4)
2
 + B(x – 1)(x – 4) + C(x – 1) M1 RHS over common denominator 

 x = 4, 12 = 3C, C = 4  m1 compare coefficients or  

    substitute values. 

 x = 1, 3 = 9A, A = 
3

1
 

 coefficient x
2
, 0 = A + B, B = -

3

1
   A1 all 3 values correct    

 

5(b) I = x
xxx

d
)4(

4

)4(3

1

)1(3

1
7

5

2 






  M1 attempt to integrate partial 

     Fractions    

 I = 

7

5
)4(

4
|4|ln

3

1
|1|ln

3

1












x
xx  A1 ft any one term correct  

   A1 ft all correct integration  

 I = (
3

1
ln6 - 

3

1
ln3 - 

3

4
) –(

3

1
ln4 - 4)  m1 correct use of correct limits  

 I = 
3

1
(8 – ln2) = 2.436(3d.p. required)  A1 cao     
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Q Solution     Mark Notes     

 

6 (1 − 4𝑥)−
1

2=1 + (−
1

2
) (−4) +

(−
1

2
)(−

3

2
)

2!
(−4𝑥)2B1 2 correct unsimplified terms  

      = 1 + 2x + 6x
2
 + …   B1 all simplified terms correct  

 

 Expansion is valid when |4x| < 1 

 Expansion is valid when |x| < 
4

1
  B1 oe     

 

 When x = 
13

1
, 

 

13

4
1

1



  1 + 2×
13

1
 + 6×(

13

1
)

2
  M1 attempt to substitute both sides. 

 
3

13
  

169

201
 

 13   
169

603
 or   

603

2197
   A1      

 

  



 

 

© WJEC CBAC Ltd. 7 

Q Solution     Mark Notes     

 

7 sinx  x, cosx  1 - 
2

1
x

2
   M1 used     

 x + 1 - 
2

1
x

2
 = 

2

1
 

 x
2
 – 2x – 1 = 0     A1 oe     

 x = 
2

422 2 
 

 x = 1 - 2  (= -0.4142)   A1 cao     
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Q Solution     Mark Notes     

 

8 a + 6d = 71  B1      

 
2

7
(2a + 6d) = 329  B1      

 a + 3d = 47 

 a + 6d = 71 

 3d = 24 

 d = 8  B1      

 a = 23  B1      

 The numbers are 23, 31, 39, 47, 55, 63, 71. B1      
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Q Solution     Mark Notes     

9(a) The sum to n terms of a series isSn = 
 
 r

ra n





1

1
 

 The sum to infinity is limnSn. 

 This only converges if limnr
n
 converges. 

 Hence the sum to infinity of a GP 

 only converges if |r| < 1  B1 oe eg. terms increasing   

 

9(b) For W, the k
th

 term Tk is (2r
k-1

)
2
 = 4r

2k-2
. 

 The (k+1)
th

 term is (2r
k
)

2
 = 4r

2k
. 

 
22

2

1

4

4


 
k

k

k

k

r

r

T

T
= r

2
 for all values of k. 

 Therefore W is a GP.  B1 common ratio r
2
   

 For V, 1
st
 term is 2, common ratio r 

 For W, 1
st
 term is 4, common ratio r

2
  B1 si     

 SV = 
r1

2
, SW = 

)1(

4
2r

  B1 either correct    

 SW = 3SV  M1 used     

 
)1(

4
2r

= 3(
r1

2
) 

 
)1)(1(

4

rr 
= 3(

r1

2
) 

 
)1(

2

r
= 3 (r  1)  A1 oe. ft W eg quadratic equation  

 2 = 3 + 3r 

 r = -
3

1
  A1 cao     
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Q Solution     Mark Notes     

 

9(c) Total savings T = 5000[(1.03)+(1.03)
2 

   
+(1.03)

3
+…..+(1.03)

20
] M1 si     

 T = 
0311

)0311)(031(5000 20




   m1      

 T = 138382 (£)    A1      
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Q Solution     Mark Notes     

10(a) x = 2cos
2
θ -1     M1 cos2θ = 2cos

2
θ -1   

 x = 2y
2
 -1     A1 isw     

 2y
2
 = x + 1 

 

10(b) cos2θ – cosθ + 1 = 0    M1      

 2cos
2
θ - 1 – cosθ + 1 = 0   m1      

 cosθ(2cosθ – 1) = 0    A1 si     

 cosθ = 
2

1
, 0     A1      

 θ = 
3


, 

2


      answer given 

 Co-ordinates are P(-
2

1
,

2

1
) and Q(-1, 0) B1      

 

 Alternative solution 

 Using x – y + 1 = 0 and 2y
2
 = x + 1  (M1) attempt to solve simultaneously 

 2(x + 1)
2
 = x + 1, 2x

2
 + 3x + 1 = 0  (m1) eliminate one variable   

 (2x + 1)(x + 1) = 0,  x = -
2

1
, -1 

 y = 
2

1
, y =0,      (A1)      

 cos θ = 
2

1
, cos θ = 0    (A1) si both     

 θ = 
3


,θ = 

2


,      answer given 

 P(-
2

1
,

2

1
), Q(-1, 0)     (B1)      

Accept P(-
2

1
,

2

1
), Q(-1, 0) (B1), verification for P M1 A1, verification for Q m1 A1. 
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Q Solution     Mark Notes      

 

10(c) 
x

y

d

d
 = 

d

dy
/
d

dx
     M1 used     

 
d

dx
= -2sin2θ     A1      

 
d

dy
= -sinθ     A1      

 
x

y

d

d
= 





2sin2

sin




=(

cos4

1
) 

 Grad of tgt at P = 
2

1
    A1      

 Equ of tgt at P is y - 
2

1
 = 

2

1
(x + 

2

1
)  A1      

 Equ of tgt at P is 4y = 2x + 3 

 

 Grad of tgt at Q is undefined. 

 Equ of tgt at Q is x = -1    A1      

 Point of intersection is (-1, 
4

1
)  A1      

 

OR (first 3 marks) 

 2×2y
x

y

d

d
 = 1     (M1) attempt implicit differentiation 

       (A1) 2y
x

y

d

d
 

       (A1) all correct. 
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Q Solution     Mark  Notes 

 

11 Suppose that sinx + cosx  1 is not true. 

 Then there exists an x in the given domain  

 for which sinx + cosx < 1   M1  

  (sinx + cosx)
2
 < 1

2
    A1  

 sin
2
x + 2sinxcosx + cos

2
x < 1

2
 

 1+ 2sinxcosx < 1 

 sinxcosx < 0     A1  or sin2x<0 

 As sinx  0 and cosx 0, this is impossible. 

 Hence sinx + cosx < 1 cannot be true, 

 hence sinx + cosx  1 for 0  x  
2


.  A1  cso 
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Q Solution     Mark Notes      

 

12(a)(i)f has an inverse function if and only if  

 f is both one-to-one (and onto).  B1      

12(a)(ii)ff
 -1

(x) = x     B1      

 

 

12(b)(i)g
-1

 exists if the domain of g is [0, )  B1 or (-, 0] or subset of    

        one of these 

 

12(b)(ii)Let y = e
x
 + 1     M1      

 e
x
 = y -1 

 x = ln(y -1) 

 h
-1

(x) = ln(x -1)    A1      

or 

 h(x) = e
x
 + 1 

 x = e^ℎ−1(𝑥)+1    (M1) 

 e^ℎ−1(𝑥) = x – 1 

 ℎ−1(𝑥) = ln(x – 1)    (A1) 

 G1 h(x) with y=1 as asymptote  

       G1 h
-1

(x) with x=1 as asymptote  

       G1 (0, 2), (2,0)    

  

x 

y h(x) 

O 

h-1(x) 

2 

2 

1 

1 
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Q Solution     Mark Notes      

 

12(b)(iii) gh(x) = g(e
x
 + 1)    M1 accept (h(x))

2
 -1   

 gh(x) = (e
x
 + 1)

2
 – 1 

 gh(x) = e
2x

 + 2e
x
 or e

x
(e

x
 + 2)   A1      
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Q Solution     Mark Notes     

 

13(a) Rsin(θ – α)  8sinθ – 15cosθ   

 Rsinθcosα - Rcosθsinα  8sinθ – 15cosθ  M1 oe si     

 Rcosα = 8 

 Rsinα = 15 

 R = 22 158  = 17  B1      

 α = tan
-1 









8

15
 
=

 
61.93°  A1      

 

 

13(b) 17sin(θ – 61.93°) = 7 

 θ – 61.93° = sin
-1 









17

7
  M1      

 θ – 61.93° = 24.32°, 155.68° 

 θ = 86.24°  A1 cao accept 86.25   

 θ = 217.61°  A1 cao     

 

 

13(c)
23cos15sin8

1

 
=

23)9361sin(17

1

 
 

 Greatest value = 
6

1
  B1      

 Least value = 
40

1
  B1      
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Q Solution     Mark Notes      

 

14(a) Use integration by parts  M1      

 I = 

2

1

4

ln
4









x

x
-  

2

1

4

d
1

4
x

x

x
  A1 1

st
 term     

   A1 2
nd

 term     

 I = 

2

1

4

ln
4









x

x
-

2

1

4

16







 x
  A1 2

nd
 bracket     

 I = (4ln2) –( 1 - 
16

1
)  m1 correct use of limits    

 I = 4ln2 - 
16

15
 = 1.835  A1 cao      

 

14(b) Let x = 2sinθ  M1      

 dx = 2cosθ dθ 

  cos2sin444 22  x  

 x = 0, θ = 0; x = 1, θ = 
6


  A1 or 0, 1 if x used.   

 I = 


6

0
d2cos

cos2

sin22






x   A1 correct integrand    

 I = 2  6

0
dsin1



  

 I = 2  6
0cos


    A1 correct integration    

 I = 2(
6


-

2

3
+1)  m1 correct use of limits    

 I = 
3


+ 2 - 3  = 1.315  A1 cao      
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Q Solution  Mark Notes      

 

14(b) 

Alternative solution 

Let x = 2cosθ  (M1)      

 dx = -2sinθ dθ 

 √4 − 𝑥2 =  √4 − 4𝑐𝑜𝑠2𝜃 

 = 2√1 − 𝑐𝑜𝑠2𝜃 = 2𝑠𝑖𝑛𝜃 

 x = 0, θ = 


2
; x = 1, θ =



3
  (A1) or 0, 1 if x used.   

 I =∫
2+2𝑐𝑜𝑠𝜃

2𝑠𝑖𝑛𝜃

𝜋

3
𝜋

2

(−2𝑠𝑖𝑛𝜃)𝑑𝜃  (A1) correct integrand    

 I = -2∫ 1 + 𝑐𝑜𝑠𝜃
𝜋

3
𝜋

2

𝑑𝜃 

 I = -2[𝜃 + 𝑠𝑖𝑛𝜃]𝜋

2

𝜋

3  (A1) correct integration    

 I = -2[(
𝜋

3
+

√3

2
) − (

𝜋

2
+ 1)]  (m1) correct use of limits    

 I = -2(−
𝜋

6
+

√3

2
− 1) 

 I = 
3


+ 2 - 3  = 1.315  (A1) cao      
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Q Solution     Mark Notes      

 

15  


x
y

y
d

25

d2
  M1 separate variable    

    5-2y not separated. 

 -ln|5 – 2y| = x (+ C)  A1 correct integration    

 When x = 0, y = 1 

 -ln|3| = C  m1 use of boundary conditions   

 ln|5 – 2y| - ln3= -x 

 
3

25 y
 = e

-x
  m1 inversion     

 y = 
2

1
(5 - 3e

-x
)  A1 cao any correct expression  
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Q Solution     Mark Notes     

 

16(a)(i) 

 
x

y

d

d
 = e

3tanx
×3sec

2
x    M1 chain rule e

3tanx
f(x)    

 
x

y

d

d
 = 3sec

2
x e

3tanx
    A1 f(x)=3sec

2
x     

 

16(a)(ii) 

 
x

y

d

d
= 

4

2 )2(2sin)22(cos

x

xxxx 
  M1 use of quotient rule oe   

        
4

2 g(x)2sin)(f

x

xxx 
 

 
x

y

d

d
= 

3

2sin22cos2

x

xxx 
   A1 f(x)=2cos2x or g(x)=2x  

       A1 cao     

 

Alternative solution 

 y = x
-2

sin2x 

 
x

y

d

d
 = -2x

-3
sin2x + 2x

-2
cos2x  (M1) use of product rule 

    f(x)sin2x + x
-2

g(x) 

   (A1) f(x) = -2x
-3

 or g(x) = 2cos2x 

   (A1) cao 
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Q Solution     Mark Notes     

 

16(b) 3x
2

x

y

d

d
+ 6xy + 2y

x

y

d

d
- 5 = 0  B1 3x

2

x

y

d

d
+6xy     

   B1 2y
x

y

d

d
     

   B1 - 5     

 (3x
2
 + 2y)

x

y

d

d
 =5 – 6xy 

 
x

y

d

d
= 

43

125




 = -1  B1 cao     

 Use of gradient = -1/
x

y

d

d
  M1      

 Equation of normal is y – 2 = 1(x – 1) 

 Equation of normal is y = x + 1  A1 correct equation any form   
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Q Solution     Mark Notes      

 

17  

 G1 both graphs     

 The two graphs intersect only once.   B1      

 (Root is between 0 and π/2.) 

 

 Using Newton-Raphson Method 

 f(x) = x – 1 – cosx 

 f’(x) = 1 + sinx  B1 or  – 1 – sinx    

 xn+1 = xn - 
n

nn

x

xx

sin1

cos1




  M1      

 x0 =1 

 x1 = 1.293408  A1 si     

 x2 = 1.283436 

 x3 = 1.283429 

 x4 = 1.283429 

 Root is 1.28 (correct to 2 d. p.)  A1      

 

 

 
 
1300U30-1 WJEC A LEVEL (NEW) 
MATHEMATICS – UNIT 3 PURE MATHEMATICS B  
SUMMER 2018 MS 

x 

y 

π -π π/2 

y=cosx 

y=x-1 
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INTRODUCTION 
 
This marking scheme was used by WJEC for the 2018 examination.  It was finalised 
after detailed discussion at examiners' conferences by all the examiners involved in 
the assessment.  The conference was held shortly after the paper was 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 conference was to ensure 
that the marking scheme was 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' conference, 
teachers may have different views on certain matters of detail or interpretation. 
 
WJEC regrets that it cannot enter into any discussion or correspondence about this 
marking scheme. 
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A2 Mathematics Unit 4: Applied Mathematics B 
 

Solutions and Mark Scheme Summer 2018 
 

SECTION A – Statistics  

 
Qu. 
No. Solution Mark Notes 

1(a) 
 

 

1 − 𝑃(𝐴 ∪ 𝐵) 
1 − (𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 ∩ 𝐵)) = 
                                     1 − (0.6 + 0.5 − 0.2) oe 
                        
                            = 0.1 (given) 

 
 

M1 
      

A1 
 

M1 Use of  1 − 𝑃(𝐴 ∪ 𝐵) 
 

ALTERNATIVE SOLUTION 
 
   A                                  B 
         
 
       0.4        0.2           0.3     

 
0.1 
 
 
M1 for attempt at Venn diagram 
with one correct value.  
A1 for completely correct Venn 
diagram.  

(b) 
 

𝑃(𝑜𝑛𝑙𝑦 1) = 𝑃(𝐴) + 𝑃(𝐵) − 𝑃(𝐴 ∩ 𝐵) × 2 
  𝑃(𝑜𝑛𝑙𝑦 1) = 0.6 + 0.5 − 0.2 × 2 
                          = 0.7                         oe 

 
M1 
A1 

 
M1 for 0.4 + 0.3  

(c) 
                𝑃(𝐵|not 𝐴) =

0.3

0.4
 
 

 

                                 =
3

4
                            oe 

                          
                               

 

B1 
B1 

 
B1 
[7] 

 

B1 for 0.3 as a numerator. FT 
for numerator only. 
B1 for 0.4 as a denominator. 
 

cao 

2(a)   𝑝 + 𝑝(1 − 𝑝) = 0.64                          oe  
 
𝑝2 − 2𝑝 + 0.64 = 0         
 
(𝑝 − 0.4)(𝑝 − 1.6) = 0         
𝑝 = 0.4  or 𝑝 = 1.6   
𝑝 = 0.4   
 

M1 
 

A1 
 

m1 
 

A1 

 
 
 
 
Any correct method for solving 
3 term quadratic equation. 
m0 if no working.  
A0 if 1.6 is not rejected. 

(b) 𝑃(Both field|1st Male) = 
 
9

22
                                       si 

 

×
12

32
                                  si 

                    

=
27

176
= 0.1534 … 

  

 
 

 

 
M1 

 
 

M1 
 

 
A1 
[7] 

 

Alt Method 
𝑃(Both field|1st Male)        

=
𝑃(male field ∩ field)

1st Male
 

33
22

32
12

33
9 

 

M1 for 9

33
×12

32 as a numerator  

M1 for 22

33
 as a denominator 

ISW 
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Qu. 
No. Solution Mark Notes 

3(a)(i) 
 
 
(ii) 
 
 
 
(iii) 
 
 

(Continuous) uniform distribution and 
Parameters (0,12) 
 
Mean = 6 
Variance = 12 
 
 
Valid assumption 
Eg. Assuming trains are running to 
time/not late/ any other equivalent 
 

 
B1 

 
B1 
B1 

 
 

E1 
 
 

 

 
 
 
SC1 for incorrect distribution 
with corresponding mean and 
variance. 

(b)(i) 
 
 

 

𝑃(9 < 𝑋 < 12) = 0.88 ×
1

4
 

                       (= 0.22)  

𝑃(12 < 𝑋 < 19) = 0.12 ×
7

12
 

                        (= 0.07) 
 
𝑃(9 < 𝑋 < 19) = 0.22 + 0.07 
 
 
                        = 0.29 
 
 
 

 

M1 
 
 

M1 
 
 

m1 
 
 

 
A1 

 
 
 
 
 
 

 
m1 for adding their 0.22 and 
0.07. Dependent on either M1 
awarded. 
 

cao 

(ii) 
 

 

𝑃(1𝑠𝑡 𝑡𝑟𝑎𝑖𝑛|𝑤𝑎𝑖𝑡𝑠 𝑏𝑒𝑡𝑤𝑒𝑒𝑛 9 𝑎𝑛𝑑 19 𝑚𝑖𝑛𝑠)      
        

                            =
0.22

0.29
 

 

     =
22

29
= 0.7586 … 

   
 
 

 
 

m1 
 
 

A1 
 

[10] 

 
 
FT for both provided m1 
awarded in (b)(i). 
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Qu. 
No. Solution Mark Notes 

4(a) 
 

Valid reason 
e.g.(Approximately) symmetrical, taller in 
the middle, tails off at the ends, etc 
 

E1 Do not accept bell curve alone. 

 (b)(i) 
 
 
 
 
 

(ii) 
 
 
 

 

𝑃(60 ≤ 𝑋 ≤ 70) = 0.26055 
 
Predicted number = 21 
 
 
 

𝑃(𝑋 ≥ 90) = 0.041518 
 
Predicted number = 3 

M1 
 

A1 
 
 

 
M1 

 
A1 

M1 for 0.26055 or 80×’their 
probability’. 
Allow 20.84 or ’20 or 21’ 
Use of tables gives 

2618.0)7060(  XP  

Predicted number is 21 
M1 for 0.041518 or 80×’their 
probability’. 
Allow 3.32 or ’3 or 4’ 
Use of tables gives 

0418.0)90( XP  

Predicted number is 3 

(c)(i) 
 
 
 
 
 
 (ii) 
 

Valid comment  
e.g.18 is smaller than (predicted) 21 
and 6 is bigger than (predicted) 3 so 
may not be the best model.  
 
 
Model could be improved by increasing 
the variance/standard deviation. (This 
would ‘flatten out’ the curve. It would 
lower the middle and lift up the tails.) 
 

 
E1 

 
 
 
 

E1 

 
Must include reference to 
model not being ideal/could be 
improved AND comparison of 
predicted values and actual 
values. 
 
 
 
 

(d) Valid comment. 
e.g. May not be suitable since the 
weekly household expenditure on food 
in Northern Ireland may have a different 
distribution.  
e.g. May be suitable as Northern Ireland 
is part of the UK and has a similar 
socioeconomic status to Wales. 
 
 
 
 

E1 
 
 
 
 
 
 
 
 

[8] 
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5 (a) p- value for ‘Feed Wheat’ versus ‘Feed 
Oats’ > 0.05  
 
Price of Feed Wheat does not seem to be 
correlated with price of Feed Oats 

    E1 
 
 

E1 

  
 
 
 

   (b) H0:  = 0             H1:  ≠ 0 
 
TS = 0.653 
CV = 0.5760 
Since TS>0.5760 Reject H0. 
Sufficient evidence to suggest there is a 
correlation between the prices of feed 
wheat and wheat straw.  
 
 
 
 
 

B1 
 

B1 
B1 
B1 
E1 

 
 
 
 
 
 
 

H0:  = 0             H1:  > 0 
 
TS = 0.653 
CV = 0.4973 
Since TS>0.4973 Reject H0. 
Strong evidence to suggest 
there is a positive correlation 
between the prices of feed 
wheat and wheat straw.  
 
 

  (c) Appropriate comment implying 
understanding that the second graph is 
comparing two wheat products whereas 
the first is comparing different grains. 

E1 
 
 
 

[8] 
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SECTION B - Mechanics 

 

Q Solution     Mark Notes     

 

6 

 

 

 

 

 

 Moments about centre    M1 dim correct equation   

        No missing forces 

 

 8𝑔 × 1 ∙ 4 +  2𝑔 × 𝑥 =  15𝑔 × 0 ∙ 8  B1 Any correct moment with 

        pivot clearly indicated. 

       A1 correct equation    

 

 11 ∙ 2 +  2𝑥 =  12 

 2𝑥 =  0 ∙ 8 

 𝑥 =  0 ∙ 4 

 

 𝐴𝐷 =  2 –  0 ∙ 4 =  1 ∙ 6 (m)   A1 cao     
 

              Total [4] 

 

 Alternative solution 

 

 Moments about A (or B, C, D, E) 

 8𝑔 × 0 ∙ 6 +  2𝑔 × 𝑥 +  15𝑔 × 2 ∙ 8 =  2𝑅  (M1) No missing forces   

       (B1) Any correct moment with  

        pivot clearly indicated. 

 𝑅 =  (8 +  2 +  15)𝑔              (= 25𝑔 = 245) (A1)      

 4 ∙ 8 +  2𝑥 +  42 =  50 

 𝑥 =  1 ∙ 6     (A1) cao     

 

 

  

A B 
C D E 

8g 
2g 

15g 

0.8 x 

1.4 



 

© WJEC CBAC Ltd. 6 

Q Solution     Mark Notes      

7(a) 𝑅 =  𝑘𝑣 
 

 0 ∙ 08 =  0 ∙ 2𝑘 
 

 𝑘 =  0 ∙ 4     B1      
 

 N2L applied to object, upwards positive  M1 dim correct eqn, all forces  

 

 0 − 0 ∙ 5𝑔 –  𝑅 =  0 ∙ 5𝑎,               𝑎 =
d𝑣

d𝑡
  

 

 
d𝑣

d𝑡
= −9 ∙ 8 − 0 ∙ 8𝑣      A1 convincing     

       (3) 

 

7(b) ∫
d𝑣

9∙8+0∙8𝑣
= − ∫ d𝑡    M1 separating variables    

        and an attempt to integrate 

 
1

0∙8
ln|9 ∙ 8 + 0 ∙ 8𝑣| = −𝑡 + (𝐶)   A1      

 

 when 𝑡 = 0, 𝑣 = 24    m1 used      

 

 𝐶 =
1

0∙8
ln|29|     A1      

          

 −0 ∙ 8𝑡 =  ln |
9∙8+0∙8𝑣

29
| 

 

 29𝑒−0∙8𝑡 =  9 ∙ 8 +  0 ∙ 8𝑣   m1 inversion     

 

 0 ∙ 8𝑣 =  29𝑒−0∙8𝑡 –  9 ∙ 8 

 

 𝑣 =  36 ∙ 25𝑒−0∙8𝑡 –  12 ∙ 25   A1 cao     

       (6)      

 

7(c) At highest point, 𝑣 =  0    M1 used     

         

𝑡 =  1 ∙ 25(ln|29| –  ln|9 ∙ 8|)  

    

 𝑡 =  1 ∙ 356 (s)     A1 cao     

       (2)  
 

           Total [11] 
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Q Solution     Mark Notes      

 

8(a) 

 

 

 

 

 

 𝑅 =  60𝑔cos20°     B1 si      

 

 𝐹 =  0.3 × 𝑅 (= 165 ∙ 761 … )   B1 si  (𝐹 =  18𝑔cos20°)  

 

Apply N2L to object, downwards +ve  M1 dim correct equ, all forces  

 

 60𝑔sin20° − 𝐹 − 15 = 60𝑎   A2 -1 each error     

 

 𝑎 =  0 ∙ 3391      (ms-2)    A1 cao     

       (6) 

 

8(b) Resultant tractive force up plane    M1 dim correct, all forces   

 

 = 350 − 60𝑔sin20° = 148 ∙ 892   A1       

 

 Limiting friction = 165 ∙ 761 … 

  

Resultant tractive force < Limiting friction 

 

 Object does not move up the plane.  A1 convincing    

       (3) 
 

            Total [9] 

 

Alternative solution to (b) 

 

 (Maximum) force that can be applied up the  

slope (without object slipping)    (M1) dim correct, all forces   

 

 = 60𝑔sin20° + 0.3 × 60𝑔cos20° = 366 ∙ 86 … (A1)      

 

 𝑇 = 350 < 366 ∙ 86 … 

 

Object does not move up the plane.  (A1) convincing argument with 

        reference to max/limiting friction 

 

 

 

 

 

 

 

  

R 

60g 

F 
15N 

20° 
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Q Solution     Mark Notes      
 

9(a) For P,  

initial horizontal velocity =  24 ∙ 5 cos30°  B1 si      
 

    =  12 ∙ 25√3 

 

 Initial vertical velocity =  24 ∙ 5 sin 30°  B1 si      
 

    =  12 ∙ 25 
  

For time of flight, use 𝑠 = 𝑢𝑡 + 
1

2
𝑎𝑡2 with 

 

 𝑠 = 0, 𝑎 = (±)9 ∙ 8, 𝑢 = (±)12 ∙ 25  M1 ft 𝑢𝑣𝑒𝑟𝑡     
  

0 =  12 ∙ 25𝑡 − 4 ∙ 9𝑡2    A1 oe, ft 𝑢𝑣𝑒𝑟𝑡 provided direction   

opposes 𝑔    

𝑡 =  2 ∙ 5 
 

 Range, 𝑅 = 12 ∙ 25√3 × 2 ∙ 5 =  30 ∙ 623√3 

                    =  53(∙ 044) (m) A1 cao     

       (5) 
 

9(b) Horizontal distance travelled by P DP 
   

=  12 ∙ 25√3 × 𝑡 
 

 Horizontal distance travelled by Q DQ 
 

    =  12 ∙ 25√3 × (𝑡 − 1) B1 both distances    

        ft 𝑢ℎ𝑜𝑟𝑖𝑧 from (a)  
  

𝐷𝑃 + 𝐷𝑄 = 𝑅     M1 ft 𝑅 and 𝑢ℎ𝑜𝑟𝑖𝑧 from (a)   

 𝐷𝑃 + 𝐷𝑄 = 30 ∙ 623√3 
 

 12 ∙ 25√3 × 𝑡 + 

+ 12 ∙ 25√3 × (𝑡 − 1)  =  30 ∙ 623√3   
 

 𝑡 =  1 ∙ 75     A1 cao      

 

OR 𝐻𝑃 = 12 ∙ 25𝑡 –  4 ∙ 9𝑡2 

  

𝐻𝑄 = 12 ∙ 25(𝑡 − 1) –  4 ∙ 9(𝑡 − 1)2  (B1) both distances    

       ft 𝑢𝑣𝑒𝑟𝑡 from (a) 
  

Collision occurs when HP = HQ   (M1) used. ft 𝑢𝑣𝑒𝑟𝑡 from (a)   

        

 𝑡 =  1 ∙ 75     (A1) cao     
 

For height, use 𝑠 = 𝑢𝑡 +
1

2
𝑎𝑡2 with 

 

𝑎 = −9 ∙ 8, 𝑢 = 12 ∙ 25, 𝑡 = 1 ∙ 75   M1 𝑢 must oppose 𝑔 (𝑡 − 1 = 0 ∙ 75) 

  

ft 𝑡, 𝑡 − 1   (𝑡 > 1)  
   

 𝑠 = (12 ∙ 25)(1 ∙ 75) +
1

2
(−9 ∙ 8)(1 ∙ 75)2 

  

 Height, 𝐻 =  6 ∙ 4 (3125) (m)   A1 cao     

       (5) 
 

             Total [10]  



 

© WJEC CBAC Ltd. 9 

Q Solution     Mark Notes      

 

10(a) 𝐅 =  𝑚𝐚     M1 used      

 

 𝐚 = −
3

2
𝐢 + 2𝐣 −

5

2
𝐤 

  

 |𝐚| = √(−
3

2
)

2

+ (2)2 + (−
5

2
)

2

   m1      

 

 |𝐚|  =  
5√2

2
=  3 ∙ 54   (ms

-2
)   A1 cao     

       (3) 
 

 Alternative solution to (a) 
 

 |F| =    222
543  = 50   (M1)      

 

 𝐹 =  𝑚𝑎     (m1) used     

 

|𝐚|  =  
5√2

2
=  3 ∙ 54   (ms

-2
)   (A1) cao     

 
 

 

10(b) Use 𝐫 =  𝐮𝑡 + 
1

2
𝐚𝑡2 (+𝐫𝟎)  

 

with  𝐮 = 3𝐢 − 2𝐣 + 𝐤, 𝐚 = −
3

2
𝐢 + 2𝐣 −

5

2
𝐤  M1      

 

𝐫 =  (3𝐢 − 2𝐣 + 𝐤) × 2 +
1

2
(−

3

2
𝐢 + 2𝐣 −

5

2
𝐤) × 22  A1      

  

r = (6i - 4j +2k) +(-3i + 4j - 5k) 

 

 r = 3i - 3k 

  

position vector = (3𝐢 − 3𝐤) + (2𝐢 − 7𝐣 + 9𝐤) 

 

 position vector = 5𝐢 − 7𝐣 + 6𝐤   A1 cao     

       (3) 
 

                  Total [6] 

 Alternative solution to (b) 
 

 𝐯 = ∫ 𝐚 d𝑡 = (−
3

2
𝐢 + 2𝐣 −

5

2
𝐤) 𝑡 + 𝐯𝟎 

 

    = (−
3

2
𝐢 + 2𝐣 −

5

2
𝐤) 𝑡 + (3𝐢 − 2𝐣 + 𝐤) 

 

  𝐫 = ∫ 𝐯 d𝑡 = (−
3

2
𝐢 + 2𝐣 −

5

2
𝐤)

𝑡2

2
    

+(3𝐢 − 2𝐣 + 𝐤)𝑡 + (𝐫𝟎) (M1) attempt to integrate twice  

        𝐯𝟎 must be present in 𝐯 

   = (−
3

2
𝐢 + 2𝐣 −

5

2
𝐤)

𝑡2

2
+ (3𝐢 − 2𝐣 + 𝐤)𝑡 

         +(2𝐢 − 7𝐣 + 9𝐤) (A1) oe     

 

At 𝑡 = 2,  𝐫 = 5𝐢 − 7𝐣 + 6𝐤  (A1) cao     

 
1300U40-1 WJEC A LEVEL (NEW) 
MATHEMATICS – UNIT 4 APPLIED MATHEMATICS B SUMMER 2018 MS 
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INTRODUCTION 
 
This marking scheme was used by WJEC for the 2018 examination.  It was finalised after 
detailed discussion at examiners' conferences by all the examiners involved in the 
assessment.  The conference was held shortly after the paper was 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 conference was to ensure that the marking scheme 
was 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' conference, teachers 
may have different views on certain matters of detail or interpretation. 
 
WJEC regrets that it cannot enter into any discussion or correspondence about this marking 
scheme. 
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GCE Further Mathematics – AS Unit 1 Further Pure Mathematics A 
 

SUMMER 2018 MARK SCHEME 
 

Qu Solution Mark Notes 

1. 
a) 

det B = 0 B1  
 

b) i) det A = -10 

𝐴−1 =
−1

10
(

−3 −2
1 4

) 

B1 

M1 A1 

 

 ii) 𝑋 =
−1

10
(

−3 −2
1 4

) (
−4
1

) 

𝑋 = (
−1
0

)  

M1 
 

A1 

 
 
cao 

    

2. When n = 1, LHS = 1x4 = 4 and RHS = 1/3 x 1 x 2 x 6 = 4 
Therefore, expression is valid for n = 1. 
 
Assume result is true for n = k  

i.e. ∑ 𝑟(𝑟 + 3) =
1

3
𝑘(𝑘 + 1)(𝑘 + 5)𝑘

𝑟=1  

 
Consider n = k+1 

∑ 𝑟(𝑟 + 3) =
1

3
𝑘(𝑘 + 1)(𝑘 + 5) + (𝑘 + 1)(𝑘 + 4)

𝑘+1

𝑟=1

 

=
1

3
(𝑘 + 1)[𝑘(𝑘 + 5) + 3(𝑘 + 4)] 

=
1

3
(𝑘 + 1)[𝑘2 + 8𝑘 + 12]  

=
1

3
(𝑘 + 1)(𝑘 + 2)(𝑘 + 6)  

=
1

3
(𝑘 + 1)((𝑘 + 1) + 1)((𝑘 + 1) + 5)  

 
If expression is true for n = k, it’s also true for n = k+1. 
As it’s true for n = 1, by mathematical induction, it’s true 
for all positive integers n. 

B1 
 

 

M1 
 
 
 

M1 
 
 
 

A1 
 
 
 

A1 
 
 
 

E1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Award for a perfect 
solution including the 
last line. 

    

  



 

© WJEC CBAC Ltd. 2 

Qu Solution Mark Notes 

3. 
a) 

 
METHOD 1 

Because 𝛼𝛽𝛾 = 0, put 𝛼 = 0  

Then, 𝛽 + 𝛾 = −9 and 𝛽𝛾 = 20 

Attempt to solve,  

𝛽 = −4 and 𝛾 = −5 

 
METHOD 2  

Because 𝛼𝛽𝛾 = 0, either 𝛼 = 0 or 𝛽 = 0 or 𝛾 = 0  

𝑎𝑥3 + 𝑏𝑥2 + 𝑐𝑥 + 𝑑 = 0 

𝑥3 +
𝑏

𝑎
𝑥2 +

𝑐

𝑎
𝑥 +

𝑑

𝑎
= 0 

𝑥3 + 9𝑥2 + 20𝑥 = 0 

𝑥(𝑥2 + 9𝑥 + 20) = 0 
𝑥(𝑥 + 4)(𝑥 + 5) = 0 

∴ 𝑥 = 0, 𝑥 = −4, 𝑥 = −5 

𝛼 = 0, 𝛽 = −4 and 𝛾 = −5 

 

 
 

B1 
B1 
M1 
A1 

 
 
 

(B1) 
 
 
 

(B1) 
 

(M1) 
 

(A1) 

 
 
Accept solutions where 
variables are 
interchanged 
throughout 

b) METHOD 1 

If 𝛼 = 0,   𝛽 = −4 and 𝛾 = −5 

3𝛼 = 0,   3𝛽 = −12 and 3𝛾 = −15 

 

Therefore 𝑥(𝑥 + 12)(𝑥 + 15) = 0  
Expanding,  

(𝑥2 + 12𝑥)(𝑥 + 15) = 0    or 

(𝑥2 + 15𝑥)(𝑥 + 12) = 0     or 

𝑥(𝑥2 + 27𝑥 + 180) = 0  
 

∴ 𝑥3 + 27𝑥2 + 180𝑥 = 0  
 
METHOD 2 

3𝛼. 3𝛽. 3𝛾 = 27𝛼𝛽𝛾 = 0 (=
−𝑑

𝑎
)  

 

3𝛼 + 3𝛽 + 3𝛾 = 3(𝛼 + 𝛽 + 𝛾) = −27 (=
−𝑏

𝑎
∴  

𝑏

𝑎
= 27 )    

OR 

9𝛼𝛽 + 9𝛽𝛾 + 9𝛾𝛼 = 9(𝛼𝛽 + 𝛽𝛾 + 𝛾𝛼) = 180 (=
𝑐

𝑎
) 

 

∴ 𝑥3 + 27𝑥2 + 180𝑥 = 0  
 

 
 

B1 
 

M1 
 
 

A1 
 
 
 

A1 
 
 

(B1) 
 
 

(M1)  
 
 

(A1) 

 
(A1) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
M1 for attempting either 
method 
 
A1 for both correct 

 
For use of their values 
above 

    

4 
(a) 

(i)  |𝑧| = √(−3)2 + 42 = 5     

 tan−1 4

−3
= −0.927 or  tan−1 4

3
= 0.927 

 arg(𝑧) = 2.21 
 
∴ 𝑧 = 5(cos 2.21 + 𝑖 sin 2.21) 
 

B1 

 

B1 
 

B1 

 

 
Accept awrt 2.2 

 (ii) 𝑧̅ = 5(cos(−2.21) + 𝑖 sin(−2.21)) B1 Accept 4.07 
FT (i) 

b)  |𝑧𝑤| = 5 × √5   (= 5√5)   
arg(𝑧𝑤) = 2.21 + 2.68 = 4.89 or − 1.39       
 

∴  𝑧𝑤 =  5√5(cos(−1.39) + 𝑖 sin(−1.39))    

M1 

M1 

 

A1 

FT (a) 

 
 
Accept awrt – 1.4 or 4.9 
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Qu Solution Mark Notes 

5. 
a)  

2

𝑛−1
−

2

𝑛+1
=  

2(𝑛+1)−2(𝑛−1)

𝑛2−1
=

4

𝑛2−1
  

B1 
 
 
 

Convincing 

b) 
∑

4

(𝑟2 − 1)

𝑛

𝑟=2

 

=  (2 −
2

3
) + (1 −

2

4
) + (

2

3
−

2

5
) + (

2

4
−

2

6
) + ⋯ +

+ (
2

𝑛−3
−

2

𝑛−1
) + (

2

𝑛−2
−

2

𝑛
) + (

2

𝑛−1
−

2

𝑛+1
)  

 

=  2 + 1 −
2

𝑛
−

2

𝑛+1
  

 

=  3 −
2(𝑛+1)+2𝑛

𝑛(𝑛+1)
  

 

 =
3𝑛(𝑛+1)−2(𝑛+1)−2𝑛

𝑛(𝑛+1)
 

=
3𝑛2−𝑛−2

𝑛(𝑛+1)
  

 

=
(3𝑛+2)(𝑛−1)

𝑛(𝑛+1)
     c.a.o 

 
 
 

M1  
A1 

 
 
 

A1 
 
 
 
 

m1 
 
 

A1 
 
 

A1 

 
 
 
3 correct brackets 
Correct 1st, last and 
one other bracket 
 
 
si 
 
 
 
 
For common algebraic 
denominator 
 
Correct simplification of 
their numerator (at least 
quadratic) 

c) The 1st term is undefined  B1 oe 

    

6. 
a) 

(1 − 2𝑖)2 = 1 − 2𝑖 − 2𝑖 − 4 = −3 − 4𝑖 
(1 − 2𝑖)3 = 1 − 6𝑖 − 12 + 8𝑖 = −11 + 2𝑖  
∴ (−11 + 2𝑖) + 5(−3 − 4𝑖) − 9(1 − 2𝑖) + 35 
= 0  therefore 1 − 2𝑖 is a root. 

 
B1 
M1 
A1 

 
B0 no working 
Substitution into cubic 

b) If 1 − 2𝑖 is a root then 1 + 2𝑖  is also a root. 
 
Method 1 
(𝑥 − 1 + 2𝑖)(𝑥 − 1 − 2𝑖) = 𝑥2 − 2𝑥 + 5  

𝑥3 + 5𝑥2 − 9𝑥 + 35 = (𝑥2 − 2𝑥 + 5)(𝑥 + 7) = 0  
Final root is 𝑥 = −7 
 
Method 2 
Product of roots = -35  OR  sum = -5 
(1 − 2𝑖)(1 + 2𝑖)𝛼 = 5𝛼 = −35  OR  1 – 2i + 1 + 2i + 𝛼 = -5 
Final root is 𝑥 = −7 

B1 
 
 

M1 
A1 
A1 

 
 

(M1) 
(A1) 
(A1) 

 
 
 
Unsupported answer 
M0 

    

7. 
a) 

Putting 𝑧 = 𝑥 + 𝑖𝑦 

|𝑥 + 𝑖𝑦 − 4 − 𝑖| = |𝑥 + 𝑖𝑦 + 2| 
|(𝑥 − 4) + 𝑖(𝑦 − 1)| = |(𝑥 + 2) + 𝑖𝑦| 
(𝑥 − 4)2 + (𝑦 − 1)2 = (𝑥 + 2)2 + 𝑦2 

𝑥2 − 8𝑥 + 16 + 𝑦2 − 2𝑦 + 1 = 𝑥2 + 4𝑥 + 4 + 𝑦2 
12𝑥 + 2𝑦 − 13 = 0 
 
 

 
M1 
A1 
m1 

 
A1 

 

 
 
 
 
 
oe 

b) It is the perpendicular bisector of the line joining the points 
(4, 1) and (-2, 0) 
OR 
The locus of P is all the points which are equidistant from 
(4,1) and (-2,0). 

B1 
 
 

(B1) 
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Qu Solution Mark Notes 

8. 
a)  Translation matrix:  (

1 0 −1
0 1 1
0 0 1

) 

 

Reflection matrix: (
0 1 0
1 0 0
0 0 1

) 

 

𝑇 = (
0 1 0
1 0 0
0 0 1

) (
1 0 −1
0 1 1
0 0 1

) 

𝑇 = (
0 1 1
1 0 −1
0 0 1

) 

B1 
 
 
 

B1 
 

 
M1 

 
 

A1 

 
 
 
 
 
 
 
 
 
 
 
 
Multiplying the wrong 
way gives 

𝑇 = (
0 1 −1
1 0 1
0 0 1

) 

b)   

𝑇 = (
0 1 1
1 0 −1
0 0 1

) (
𝑥
𝑦
1

) = (
𝑥
𝑦
1

) 

 
Giving, y +1 = x  and x – 1 = y 

Therefore the line of fixed points is 𝑦 = 𝑥 − 1. 
 

 
M1 

 
 
 

A1 

 
FT their T from (a) 
 

 
Must be identical 
equations if FT 

c)   

𝑇2 = (
0 1 1
1 0 −1
0 0 1

) (
0 1 1
1 0 −1
0 0 1

) = (
1 0 0
0 1 0
0 0 1

) 

 

𝑇−1 = (
0 1 1
1 0 −1
0 0 1

) 

 
M1 
A1 

 
 

B1 

FT (a) 
At least 4 correct entries. 

 
 
 
Accept   𝑇−1 = 𝑇 
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Qu Solution Mark Notes 

9.a) (i) AB = (–2i + j) – (i + 2j – 3k) = –3i – j +3k 
Therefore, r = i + 2j – 3k + λ(–3i – j +3k) 
r = (1 - 3λ)i + (2 – λ)j + (-3 + 3λ)k 
 

(ii)   
𝑥−1

−3
=

𝑦−2

−1
=

𝑧+3

3
 

B1 
M1  
A1 

 
B1 

 
Accept equivalent 
convincing 
 
 
 
 

b) If intersecting,  
1 - 3λ = 2,    2 – λ = –4 + 4µ,    –3 + 3λ = 7µ 
 
Solving (first pair), 
λ = -1/3  and µ = 19/12 
 
Verifying in third equation:   –4 ≠ 133/12 
→ they do not intersect 
 

 
M1 

 
m1 
A1 

 
A1 
E1 

 
 
 
Accept solution which 
use different pair: 
2

nd
 and 3

rd
 equation 

give λ=54/19, µ=15/19 
then  -143/19≠2 
 
1

st
 and 3

rd
 equation give 

λ= - 1/3, µ= - 4/7 
then  7/3 ≠ - 44/7 
 
 

c) Let n = pi + qj + rk 
 
Then, from L1   (pi + qj + rk).(–3i – j +3k) = 0 
→ –3p – q + 3r = 0 
And, from L2   (pi + qj + rk).(4j + 7k) = 0 
→ 4q + 7r = 0 
 
Let r = t, then q = –7t/4 and p = 19t/12 
n = (19t/12)i – (7t/4)j +tk  (with t ≠ 0) 
 

 
 

M1 
A1 

 
A1 

 
M1 
A1 

 
 
 
 
Accept M1 here if not 
awarded previously 
 
 
Accept eg. If t = 12,  
n = 19i – 21j + 12k 
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INTRODUCTION 
 
This marking scheme was used by WJEC for the 2018 examination.  It was finalised after 
detailed discussion at examiners' conferences by all the examiners involved in the 
assessment.  The conference was held shortly after the paper was 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 conference was to ensure that the marking scheme 
was 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' conference, teachers 
may have different views on certain matters of detail or interpretation. 
 
WJEC regrets that it cannot enter into any discussion or correspondence about this marking 
scheme. 
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1 

GCE Further Mathematics – AS Unit 2 Further Statistics A 
 

Solutions and Mark Scheme 
 

SUMMER 2018 MARK SCHEME 
 

 
Qu. 
No. Solution Mark Notes 

1(a) 
 

 

𝐸(𝑋) = 3.6          and          𝐸(𝑌) = 4           
 
𝐸(𝑋𝑌)(= 3.6 × 4)           
               = 14.4 

B1 
 
 

B1 
 

Both seen or implied 
in (a) or (b) 
 
 

(b) 
 
 

𝑉𝑎𝑟(𝑋) = 2.52              and    𝑉𝑎𝑟(𝑌) = 4      

𝐸(𝑋2) = 𝑉𝑎𝑟(𝑋) + (𝐸(𝑋))2 

           = 2.52 + 3.62                
           = 15.48               

𝐸(𝑌2) = 4 + 42 

          = 20               
 

𝑉𝑎𝑟(𝑋𝑌) = 𝐸(𝑋2)𝐸(𝑌2) − (𝐸(𝑋𝑌))2 

               = 15.48 × 20 − 14.42 

            
               = 102.24               
 
 
 
 
 
 
 

B1 
 

M1 
A1 

 
A1 

 

 
m1 

 
 

A1 
 

[8] 

Both si 
 
Correct method for 

either 𝐸(𝑋2) or 𝐸(𝑌2) 
 
 
 

 
Dep on previous M1 
FT their 14.4, 15.48 
and 20 for m1 only. 
cao 
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2 

Qu. 
No. 

Solution Mark Notes 

2(a) 
 

𝑃(𝑋 > 5) = 1 − 𝐹(5)           

               = 0.1319(44 … )      or   
144

19
          awrt  0.132 

M1 
  

   A1 
 
 

 
 

(b) 
 
 

 

P(torch will operate for more than 50 hours) = 0.13194444…
3 

   
 = 0.00229(70….)                                       awrt 0.0023 
 
 

M1 
 

A1 

‘Their (a)’
3 

 
 

(c) 
 
 

 

𝐹(4.5) = 0.7382 … 
 
𝐹(4.6) = 0.7660 … 
 
Since 𝐹(4.6) is greater than 0.75 and 𝐹(4.5) is less than 0.75 
the solution to 𝐹(𝑞) = 0.75 is between 4.5 and 4.6 
 
 

M1 
 

A1 
  

E1 
 
 

M1 for attempt to find 
𝐹(4.5) and 𝐹(4.6) 
A1 for both answers. 
If rearranged to  

𝑞4 − 8𝑞3 + 324 = 0 
A1 is for  
5.0625 and  - 6.9424.  
Accept oe 
 

   (d) 𝑓(𝑥) = 𝐹′(𝑥)  

𝑓(𝑥) =  
8 × 3𝑥2

432
−

4𝑥3

432
 

𝑓(

𝑥

)

=

 𝑓(𝑥) = {
𝑥2

108
(6 − 𝑥)               0 ≤ 𝑥 ≤ 6

0                                   otherwise

 

     o.e. 
 
 

 
M1 

 
 

 
A1 

 
 

 
B1 

 

 
M1 Attempt at 
differentiating with at 
least one power of x 
decreasing 
 

A1 Correct 
expression for 𝑓(𝑥) 
for x between 0 and 
6. 
B1 for “0 otherwise” 

and range 0 ≤ 𝑥 ≤ 6   

    
(e) 𝐸(𝑋) = ∫

𝑥3

108
(6 − 𝑥)𝑑𝑥

6

0

 

𝐸(𝑋) =
1

108
∫(6𝑥3 − 𝑥4)𝑑𝑥

6

0

 

 

𝐸(𝑋) =
1

108
[
6𝑥4

4
−

𝑥5

5
]

0

6

 

𝐸(𝑋) = 3.6 
Mean = 36 hours 
  
 

 
M1 

 
 
 

 
 
 

A1 

 
A1 
B1 

 
 

 
M1 Attempt at 
integrating 𝑥𝑓(𝑥) with 
at least one power of x 
increasing  

FT ‘their 𝑓(𝑥)’ of 
equivalent difficulty   
(ignore limits here) 
 

A1 correct integration 
with correct limits FT 
 

cao 
FT their derived 𝐸(𝑋) 
 

   (f) Valid explanation 
e.g. It is possible for a battery to last more than 60 hours.  
e.g. X could be greater than 6. 
 
 
 

E1 
 

[15] 
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3 

Qu. 
No. 

Solution Mark Notes 

3 (a) 
 
 
 
 

Let the random variable X be the player’s profit in pence. 
Values for x  are  -50, 50 and 450 

𝑃(𝑋 = −50) =  
1

2
+

1

2
×

39

52
(=

91

104
=

7

8
= 0.875) 

 
OR 

𝑃(𝑋 = 50) =  
1

2
×

12

52
(=

12

104
=

3

26
= 0.115 … ) 

 
 
OR 

𝑃(𝑋 = 450) =  
1

2
×

1

52
(=

1

104
= 0.00961 … ) 

 
 
 

x -50 50 450 

P(X=x) 91

104
 

12

104
 

1

104
 

 
OR 
 

x -50 50 450 

P(X=x) 7

8
 

3

26
 

1

104
 

 
 
 

 
B1 

 
 

M1 
 
 
 
 

 
 
 
 
 
 
 
 

A1 
A1 
A1 

 
B1 for all three 
values. 
 
M1 for correct 
working for 𝑃(𝑋 = 50) 

or 𝑃(𝑋 = 450) or 
𝑃(𝑋 = −50) 
 
Accept answers in £ 
or pence for this 
question. 
 
 

A1 for 
8

7
 oe 

 

A1 for 
26

3
 oe 

 

A1 for 
104

1
 oe 

Only award final A1 if 
all correct 
probabilities are 
associated with the 
correct,corresponding 

values of x. 

 

  (b) 
𝐸(𝑋) =  −50 ×

7

8
+ 50 ×

3

26
+ 450 ×

1

104
=

−875

26
 

 

           = -33.65         (pence)          OR    
−875

26
           awrt -33.7 

 
 

𝐸(𝑋2) = (−50)2 ×
7

8
+ 502 ×

3

26
+ 4502 ×

1

104
 

 

𝑉𝑎𝑟(𝑋) = (−50)2 ×
7

8
+ 502 ×

3

26
+ 4502 ×

1

104
− (

−875

26
)

2

 

 
 

𝜎 = √3290.495562 
 

 
     = 57.36(284… pence) 
 

 
M1 

 
A1 

 
 
 
 
 
 

M1 
 
 
 
 
 

A1 
 
 

 
FT their probability 
distribution for M1A1. 
−35

104
  if working in £          

 
 
 
 
 
 
 
 
 

(c)(i) 
 
 
(ii) 

( 200
8

1
 =) 25 players 

 

(
875

26
× 200 =)      £67.31  

 

 

B1 

 
B1 
[11] 

 
 
 
Accept £67.30 
FT their –E(X) 
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4 

Qu. 
No. 

Solution Mark Notes 

4 (a) The ranks are 

Cow A B C D E F G 

Actual 
weight  

7 1 5 2 3 4 6 

Estimated 
weight 

7 1 4 2 6 3 5 

 

∑ 𝑑2 = 12 

 

𝑟𝑠 = 1 −
6 × 12

7 × 48
 

 
= 0.785(7142857…)                                           awrt 0.786 

OR            
11

14
 

 
 
 
 

B1 
 

B1 
 
 

B1 
 
 
 

M1 
 

 
A1 

 

 
 
 
 
Correct values for 
first row. 
Correct values for 
second row. 
Accept reverse ranks. 
 
 
 
 
 
 

 
 

(b) 𝐻0: There is no association between the actual weight and 
estimated weights of the cows. 



𝐻1: There is a positive association between the actual weight 
and estimated weights of the cows. 
 
5% 1-tail critical value = 0.6786 
 
Reject 𝐻0 
This suggests there is a positive association between the 
actual and estimated weights. 
 
 

B1 
 
 
 
 
 

B1 
 
 

E1 
 

Do not allow 
correlation. 
 
 
 
 
 
 
 
Either “Reject 𝐻0“ or 
“Positive association” 
FT their 𝑟𝑠 

(c) It only shows they were good at putting the cows in weight 
order. The contestant may have been a long way out with their 
guesses. 
 
 
 
 
 
 
 

E1 
 
 
 
 
 
 

[9] 

B1 Anything which 
implies that this only 
shows they can order 
the cows. 
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5 

Qu. 
No. 

Solution Mark Notes 

5(a) 
 

𝐻0: The data can be modelled by the Binomial distribution     
       𝐵(6,0.6) 
 
𝐻1: The data cannot be modelled by the Binomial distribution         

       𝐵(6,0.6) 
 
 

 
   B1 

 
Both 

(b)(i) 
 
 
 
 
 
 
 
(ii) 
 

Expected frequencies are 

 
(𝑑 = (𝑃(𝑋 = 3) × 50) 

𝑑 = 13.824 
 

(𝑒 = (𝑃(𝑋 = 4) × 50) 

𝑒 = 15.552  
 
 
Combine classes with expected frequencies less than 5 
 

Number 
of 
policies 
sold 

0,1 or 2 3 4 5 or 6 

Observed 13 12 15 10 
Expected 8.96 13.824 15.552 11.664 

 

Use of 
2 stat =          or       

 

=
(13 − 8.96)2

8.96
+

(12 − 13.824)2

13.824
+

(15 − 15.552)2

15.552
+

(10 − 11.664)2

11.664
 

 
= 2.319(254605) 

 
DF = 3 
 

10% CV = 6.251 
 

Since 2.319 < 6.251 do not reject 𝐻0. 
 
 
Insufficient evidence to reject the binomial model B(6, 0.6) 
 
 

 
 
 

B1 
 
 

B1 
 
 

M1 
 
 
 
 
 

 
 
 

M1 
 
 
 

m1 

 
A1 

 
B1 

 
B1 

 
B1 

 
 

B1 

 
 
 
 
 
 
 
 
 
SC for solution 
that does not 
combine classes 
or only combines 
some. 
(M0M1m1A0B1B1 
B1B1)  

 
 

=
132

8.96
+

122

13.824

+
152

15.552
+

102

11.664
− 50 

  
cao 
Example of SC 
FT their table. 
May see DF=6 
FT their DF  
CV = 10.645 
Since  
17.394 > 10.645 
Reject H0 

There is 
sufficient 
evidence to 
reject the 
binomial model 
B(6,0.6) 
Only award final 
B1 if previous 3 
B1 awarded. 

  (c) 6 is the number of clients she sees in one day AND 
0.6 is the probability of selling a policy to each client. 

 

E1 
 

 [12] 

Must state one 
day. 




E

EO 2)(
  N

E

O 2
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6 

 

Qu. 
No. 

Solution Mark Notes 

6(a) 
 
 
 
 
 
 
 

𝐻0: There is no association between highest level of education and 
salary.  
𝐻1: There is an association between highest level of education and 
salary. 
 
 
 
 
 
 

   B1 
 
 
 
 

 
 

 

OR 𝐻0: Highest 
level of education 
and salary are 
independent.  
𝐻1: Highest level 
of education and 
salary are not 
independent. 

(b) 
 
 
 
 
 
 
 

𝑘 =
108×71

664
= 11.54(8 … )      or 11.55 

 
 
 
 
 

M1 
A1 

 
 

 
 
 
 

Alternative 
method  
71 – (49.4 + 
10.05) 
OR  
108 – (10.57 + 
35.46 + 26.19 
+24.23)  

(c) 
 
 
 
 
 
 
 
 
 
 
 

𝑚 =
(32 − 24.23)2

24.23
 

𝑚 = 2.49166                                        Accept 2.491659…. 

𝑛 =
(5 − 9.20)2

9.20
 

𝑛 =1.91739                                         Accept 1.917391…. 
 
 
 
 

 

 
M1 

 
 
 

A1 
 

 
 
 

 
 

 
M1 either method 
correct. 

  
Both correct. 
NB Using more 
dp than in the 
expected values 
table gives  
2.48798 and 

1.91866 

 
(d)(i) 
 
(ii) 

 
Add the chi squared contributions to get 19.61301 
 
Appropriate comment relating observed and expected values. 
Eg. Fewer than expected in the highest earning category. 
      More than expected in the lowest earning category. 
      Expected value does not deviate much from observed value for    
      £20 000 - £60 000 but does for the other two. 
 
 

 
E1 

 
E1 

 

 
 
 
 
 

  (e) Appropriate comment on p value. 
Eg. The p value is < 0.05 which implies there is an association 
between highest level of education attained and salary. 
 
e.g. At the 1% significance level there is no association between 
highest level of education attained and salary. 
 
 
e.g. Although it can be shown there is an association it does not 
imply that highest level of education attained leads to a higher 
paying job. 
 

E1 
 
 
 
 
 
 
 
 
 

[8] 

May be given for 
19.61 > 15.507 
implies there is an 
association 
between highest 
level of education 
attained and 
salary. 
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7 

Qu. 
No. 

Solution Mark Notes 

 
7(a) 𝑏 =

49.4511

3.48
 

 

𝑏 = 14.2(0977 … ) 

 
 
 

𝑎 =
898

14
− 14.2(0977 … ) ×

46.2

14
 

 
= 17.2(5061…) 
 
 
𝑦 = 17.3 + 14.2𝑥 

 
 
 
 
 
 

 
M1 

 
A1 

 
 
 

M1 
 

 
A1 

 
 

B1 

 
 
 
 
 
 
 
 
 
 
 

 
 
B1 FT ‘their’ 
gradient and 
intercept. 
 

(b) The regression line x on y would be more appropriate. OR 
would not be able to rearrange this equation to find x from y. 
 
Gives a value outside the range. OR 90 is outside the range. 

E1 
 
 

E1 
 

[7] 
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INTRODUCTION 
 
This marking scheme was used by WJEC for the 2018 examination.  It was finalised after 
detailed discussion at examiners' conferences by all the examiners involved in the 
assessment.  The conference was held shortly after the paper was 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 conference was to ensure that the marking scheme 
was 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' conference, teachers 
may have different views on certain matters of detail or interpretation. 
 
WJEC regrets that it cannot enter into any discussion or correspondence about this marking 
scheme. 
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GCE Further Mathematics – AS Unit 3 Further Mechanics A 

 

SUMMER 2018 MARK SCHEME 

 

 

Q Solution     Mark Notes      

1(a) e = 0.75     B1      

1(b) 

 

 Conservation of momentum   M1 allow 1 sign error    

 18×4 + 7×(-3) = 18vA + 7vB   A1 all correct     

 Restitution     M1 allow one sign error    

 vB - vA = -
7

5
(-3-4)    A1 all correct, any form    

 18vA + 7vB = 51 

 -7vA + 7vB = 35 

 25vA = 16     m1 one variable eliminated   

 vA = 0.64     A1 cao      

 vB = 5.64     A1 cao      

 

1(c) I = 7[5.64-(-3)]    M1 oe, ft vA, vB     

 I = 60.48 Ns     A1 ft vA, vB     

 

1(d) Energy loss = 

 0.5(18×4
2
+7×3

2
) - 0.5(18×0.64

2
+7×5.64

2
) M1 ft vA, vB     

 = 60.48 (J)     A1 ft vA, vB provided answer +ve  

1(e) After collision A moves towards the wall. B1 ft vA      

  

   A 

18kg 

   B 

7kg 

   vA    vB 

4 ms-1 -3 ms-1 
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Q Solution     Mark Notes      

2 Resistance R = kv
2
    B1 si     

 Tractive force T = 
v

P
    M1 used      

 N2L up slope     M1 dim correct equation    

 0
10

1
75014

14

2  gk
P

   A1 correct equation,    

        allow 750a RHS 

 N2L down slope    M1 dim correct equation    

 0
10

1
75028

28

2  gk
P

   A1 correct equation   

 kg
P 2144754

14

4
  

 kg
P 214475
28

  

 g
P

755
28

7
      m1 one variable eliminated   

 P = 14700     A1 cao P or k    

 k2148975
14

14700
    m1      

 k = 
28

45
 

 Resistance R when v=10.5 = 
28

45
×10.5

2
 

 R = 177(.1875) (N)    A1 cao     
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Q Solution     Mark Notes      

3(a) Let x be the extension in the string when P  

 is instantaneously at rest for the 1
st
 time. 

 Loss in PE = mgh    M1 attempted, h a distance.   

        = 30×9.8(0.9+x)   A1      

 Gain in EE = 
l

x2

2

1
    M1 attempted     

        = 
5.1

490
2

1 2x
    A1      

 Conservation of energy   M1      

 
5.1

490
2

1 2x
  = 30×9.8(0.9+x)   A1      

        

 x
2
 – 1.8x – 1.62 = 0    m1 attempt to solve quadratic.   

 
2

62148181 2 
x  

 x = 2.4588 

 AP = 3.96 (m)     A1 cao      

 

3(b) When P is instantaneously at rest for the  

 2nd time AP = 0.6 (m)   B1      

 External resistance to motion have been  

 assumed to be negligible.   B1      
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Q Solution     Mark Notes      

4(a) v = 
td

d
x     M1 used      

 v = 3cost i + 8sin2t j + 5cost k  A1 all correct     

 For v = 0, cost = 0    M1 equating either    

        component to 0 

 t = π/2, (3π/2, …..)    A1      

 and sin2t = 0     M1 equating other component   

        to 0 

 2t = 0, π, (2π, ……) 

 t = 0, π/2, (π, …..)    A1      

 Hence smallest value of t when v = 0 is π/2. A1 cao     

 

4(b) Mom. vector =  

 3(3cost i + 8sin2t j + 5cost k)   B1 ft v  isw    

 

4(c) F = ma      M1 used      

 a = -3sint i + 16cos2t j -5sint k  M1 v differentiated    

 F = 3(-3sint i + 16cos2t j -5sint k)  A1 ft v     

 F = -9sint i + 48cos2t j -15sint k   isw 
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Q Solution     Mark Notes      

 

5(a)(i)  

  

 Conservation of energy   M1 PE and KE equation    

 0.5mu
2
 = 0.5mv

2
 – mgl(cosθ – cos60º) A1 PE correct     

       A1 KE correct     

 v
2
 = u

2
 +2lgcosθ – lg    A1 si     

 

 N2L towards centre    M1 dim correct T and    

        component wt opposing 

 T – mg cosθ = 
l

mv2

    A1 cao     

 T = mg cosθ + 
 

l

lum g-coslg22 
  m1      

 T = 
l

mu2

+ 3mg cosθ – mg   A1      

 

5(a)(ii) For complete circles, when θ=180,T>0 M1      

 
l

mu2

 > 4mg 

 u
2
 > 4lg     A1      

 

  

O 

T 

P 

u 
l 

θ 

mg 
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Q Solution     Mark Notes      

 

5(b) Circular motion ceases when T=0, u
2
=3lg M1      

 T = 3mg + 3mg cosθ – mg = 0 

 cosθ = 
3

2
 ,  θ = 131.81º   A1 cao     

 

 When circular motion ceases, the particle P  

 is subject to gravity and behaves as a  

 projectile (with initial velocity upwards and  

 tangential to the circular path).  E1      

 

 

5(c) For complete circles, when θ=180, v
2
>0 M1      

 u
2
 -2lg – lg > 0 

 u
2
 > 3lg     A1      
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Q Solution     Mark Notes      

6  

 

6(a) Resolve vertically    M1 dim correct equation    

 Rcos60° = 1200g    A1      

 R = 2400g = 23520 (N)   A1 cao     

 

6(b)(i) N2L towards centre    M1 dim correct equ.    

 Rsin60° = 1200a 

 Rsin60° = 1200×
r

v2

    m1      

 23520 ×
2

3
 = 1200×

r

240
   A1      

 r = 94.26 (m)     A1      

6(b)(ii) ω = 
r

v
 = 0.424 rad s

-1
    B1      

       B1 units      

 

6(c) The assumption was made that there are no  

 external forces acting on the vehicle.  If  

 there is an external force with component  

 acting horizontally towards the centre of  

 motion, then the LHS of the equation in  

 (b)(i) would be larger resulting in a smaller  

 radius r. Similarly, if the component of force 

 is acting away from the centre, the radius  

 would be larger.    B1E1      
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1200g 

a 

R 

60° 


