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TOTAL FOR PAPER: 125 MARKS

END

Q11

(Total 12 marks)

WMA02/01: Core Mathematics C34

Question 
Number Scheme Marks 

1. (a)               13R =  B1 

                
12tan 67.38
5

α α= � = °       M1 A1 

  (3)

  (b)             
1013cos(2 67.4 ) 10 cos(2 67.4 )
13

θ θ+ ° = � + ° =  M1 

 2 67.38 39.715 , (320.285 , 399.715 )θ + ° = ° ° °  A1 

                                                                                126.5θ = °  A1 
                                            166.2θ = °  M1 A1 
  (5)
  (8 marks)
  

2. (a) x 4
π  2

π  3
4
π  π  

y 1.844321332 4.810477381 8.87207 0  
 

 awrt 1.84432 B1 
 awrt 4.81048 or 4.81047  B1 
  (2)

(b) 1
2 4

π×  or 8
π

 B1 

 ( ) }{1Area ; 0 2 1.84432 4.81048 8.87207 0
2 4

π≈ × × + + + +  M1 

 12.1948  A1 
  (3)

(c) Uses ' 'vu uv�        
1 1
2 2d 1e (sin ) (cos ) e (sin )

d 2
x xy x x x

x
−

= × +  
 
M1 A1 A1 

 
 

1 1
2 2d 10 e (sin ) (cos ) e (sin ) 0

d 2
x xy x x x

x
−

= � × + =   

  cos 2sinx x= −  M1 

 1tan 2.68
2

x x= − � =  M1 A1 

  (6)
  (11 marks)
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WMA02/01: Core Mathematics C34

 
Question 
Number Scheme Marks 

  

3. 
 

d sin
d
u x
x

= −  B1 

 
 

cos 1e sin d e dx ux x u+ = −³ ³  M1 A1 

 
 =-e ( )u c+   ft on sign error A1 

  (cos 1)=-e ( )x c+ +   
 

 
2

(cos 1) 2

0

e ( e) ( e ) e (e 1)x

π

+ª º− = − − − = −« »
¬ ¼

 cso M1 A1* 

  (� marks)
  

4. (a)  
2

2 2 3(2 3 ) 2 1
2
xx

−
− − § ·− = −¨ ¸

© ¹
 B1 

 2 2 33 3 ( 2)( 3) 3 ( 2)( 3)( 4) 31 1 ( 2) ...
2 2 2 1 2 3 2 1 2
x x x x− − − − − −§ · § · § · § ·− = + − − + − + − +¨ ¸ ¨ ¸ ¨ ¸ ¨ ¸× × ×© ¹ © ¹ © ¹ © ¹

 

M1 A1 

 
 2 327 271 3 ..

4 2
x x x= + + + +  

 
 2 2 31 3 27 27(2 3 ) ..

4 4 16 8
x x x x−− = + + + +  M1 A1 

  (5)

(b) 2 31 3 27 27f ( ) ( ) ..
4 4 16 8

x a bx x x x§ ·= + + + + +¨ ¸
© ¹

  

 
Coefficient of x:  

3 0 (3 0)
4 4
a b a b+ = + =  M1 

 
Coefficient of x2:  

27 3 9 (9 4 3)
16 4 16
a b a b+ = + =  M1  

 A1 (either correct) A1 
  Leading to 1, 3a b= − =  dM1 A1 
  (5)

(c) Coefficient of x3: 
27 27 27 271 3

8 16 8 16
a b+ = × − + ×  M1 A1ft 

 
 

27 11
16 16

1§ ·= = ¨ ¸
© ¹

  cao A1  

  (3)
  (13 marks)
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WMA02/01: Core Mathematics C34

 
Question 
Number Scheme Marks 

  
�. (a)  2lnfg( ) e 2 ,xx −= +  M1 

 
 

2ln 2
2

1e 2 2 2x x
x

− − § ·= + = + = +¨ ¸
© ¹

 M1 A1 

  (3)
(b)  (2 3) (2 3)e 2 6 e 4x x− + − ++ = � =  M1 A1 

  (2 3) ln 4x� − + =  
 

 
3 ln 4

2
x − −

� =  M1 A1 

  (4)
   

(c)  Let e 2 2 e ln( 2)x xy y y x− −= + � − = � − = −     

  ln( 2)x y� = − −  M1 
  1f ( ) ln( 2), 2.x x x− = − − >  A1 B1 
  (3)
  

(G)   
   
   
   
 Shape for f (x) B1 
   
 (0, 3) B1 
   
 Shape for I î� (x) B1 
   
 (3, 0) B1 
  (4)
   
   
  (14 marks)
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WMA02/01: Core Mathematics C34

 
Question 
Number Scheme Marks 

  

�. (a) Differentiating implicitly to obtain 2 d
d
yay
x

±  and/or 2 d
d
ybx
x

±  M1 

 
 2 d48  ... 54 ...

d
yy
x

+ −  A1 

 
 2 2 d9 9 18

d
yx y x xy
x

→ +   or equivalent B1 

 
 ( )2 2 d48 9 18 54 0

d
yy x xy
x

+ + − =  M1 

 
 2 2 2 2

d 54 18 18 6
d 48 9 16 3
y xy xy
x y x y x

§ ·− −= =¨ ¸+ +© ¹
 A1 

  (5)
   

(b)  18 6 0xy− =  M1 

 
 Using 3x

y
=   or  

3y
x

=        

 
 

2
3 3 316 9 54 0y y

y y
§ · § ·+ − =¨ ¸ ¨ ¸
© ¹ © ¹

  or    
3

23 316 9 54 0x x
x x

§ · § ·+ − =¨ ¸ ¨ ¸
© ¹ © ¹

 M1 

 Leading to  

  416 81 162 0y + − =  or  4 416 2 0x x+ − =  M1 

 
 4 81

16
y =   or  4 16x =   

 
 

3 3,
2 2

y = −   or  2, 2x = −  A1, A1 

 Subs either of their values into 3xy =  to obtain a value of other variable. M1 
 

 
3 32, , 2,
2 2

§ · § ·− −¨ ¸ ¨ ¸
© ¹ © ¹

 both A1 

  (7)
  (12 marks)
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WMA02/01: Core Mathematics C34

 
Question 
Number Scheme Marks 

  

7. (a)  
cos cos 2cot cot 2
sin sin 2
x xx x
x x

− ≡ −  B1 

 
 

sin 2 cos cos 2 sin
sin sin 2

x x x x
x x

−≡  M1 

 
 

sin(2 )
sin sin 2

x x
x x

−≡  M1 

 

 

sin 1 cosec2
sin sin 2 sin 2

x x
x x x

≡ ≡ ≡  M1 A1* 

  (5)

(b) 2 3 1.5
3 6

x xπ πθ θ= + � = +  B1 

 1cot 1.5 tan 1.5 3
6 63
π πθ θ§ · § ·+ = � + =¨ ¸ ¨ ¸

© ¹ © ¹
 M1 

 

 

41.5 ,
6 3 3
π π πθ§ ·+ =¨ ¸

© ¹
 M1 

 

 

7,
9 9
π πθ =  A1, A1 

  (5)
  (10 marks)
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WMA02/01: Core Mathematics C34

 
Question 
Number Scheme Marks 

  
8. (a) 

 
2

2 2 2
2 4 18 2( 5) 4( 2) 18

2 5 ( 2)( 5) ( 2)( 5)
x x

x x x x x x
+ + + −+ − =

+ + + + + +
 M1 A1 

 
 2

2 ( 2)
( 2)( 5)
x x

x x
+=

+ +
 M1 

 
 2

2
( 5)

x
x

=
+

 A1* 

  (4)
(b) 

 
2

2 2
( 5) 2 2 2h '( )

( 5)
x x xx

x
+ × − ×=

+
 M1 A1 

 
 

2

2 2
10 2h '( )
( 5)

xx
x

−=
+

 A1 

  (3)
(c) Maximum occurs when 2h '( ) 0 10 2 0 ..x x x= � − = � =  M1 

 
 5x� =  A1 

 
 When 

55 h( )
5

x x= � =  M1 A1 

 
 Range of h(x) is  

50 ( )
5

h x- -  A1ft 

  (5)
  (12 marks)
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WMA02/01: Core Mathematics C34

 
Question 
Number Scheme Marks 

  
�. (a)  Equate M components 3 2 9 3λ λ+ = � =   M1 A1 

  Leading to (5,9, 1)C = −  A1 
  (3)

(b)  Choosing correct directions  or finding AC
JJJG

and  BC
JJJG

  M1 

 

 
1 5
2 . 0 5 2 6 29 cos
1 2

ABC
§ · § ·
¨ ¸ ¨ ¸ = + = × × ∠¨ ¸ ¨ ¸
¨ ¸ ¨ ¸
© ¹ © ¹

  Use of scalar product. M1 A1 

  57.95ACB∠ = °  A1 
   (4)
   

(c)  (2, 3, 4)A = −  ( 5, 9, 5)B = − −   

 

 
3
6
3

AC
§ ·
¨ ¸= ¨ ¸
¨ ¸
© ¹

JJJG
  AND 

10
0
4

BC
§ ·
¨ ¸= ¨ ¸
¨ ¸
© ¹

JJJG
  

 
 ( )2 2 2 23 6 3 3 6AC = + + =  ( )2 2 210 4 2 29BC = + =  M1 A1 A1 

 
 Area triangle ABC

1 1sin '3 6 ' '2 29 ' sin 57.95
2 2
AC BC ACB= ∠ = × × × °  M1 

   = 33.5  A1 

  (5)
  (12 marks)
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WMA02/01: Core Mathematics C34

 
Question 
Number Scheme Marks 

  

10. (a)  tan 3θ =  or 
3sin

2
θ =  M1 

 
 

3
πθ =   awrt 1.05 A1 

  (2)

(b)  2d sec
d
x θ
θ

= ,  
d cos
d
y θ
θ

=   

 
 ( )3

2

d cos cos
d sec
y
x

θ θ
θ

= =  M1 A1 

 
At P,  3 1cos

3 8
m π§ ·= =¨ ¸

© ¹
  Can be implied. A1 

  Using 1mm′ = − , 8m′ = −  M1 
  For normal ( )1

2 3 8 3y x− = − −  dM1 

 
 At Q, 0y =   ( )1

2 3 8 3x− = − −   

 
 leading to 17

16 3x =   ( )17
16k =   1.0625 A1 

  (6)
   

(c)  2 2 2 2dd d sin sec d
d
xy x y θ θ θ θ
θ

= =´
µ
¶³ ³  M1 A1 

 
 2tan dθ θ= ³  A1 

 
 ( )2sec 1 dθ θ= −³  dM1 

  ( )tan Cθ θ= − +  A1 

   
 

 [ ] ( ) ( )3 32
300

d tan 3 0 0V y x
π π

ππ θ θ π ª º= = − = − − −¬ ¼³  dM1 

  21
33π π= −  ( )1

31,p q= = −  A1 
  (7)
  (1� marks)
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WMA02/01: Core Mathematics C34

 
Question 
Number Scheme Marks 

  

11. (a)  1 1d d
(5 ) 15

P t
P P

=
−³ ³  B1 

  1 (5 )A P BP= − +  M1 

 
 1 1,

5 5
A B= =  A1 

 
 giving  

1 1
5 51 d d

(5 ) (5 )
P P

P P P P
= +

− −³ ³    A1  

 
Hence 1 1d d

(5 ) 15
P t

P P
=

−³ ³   

 
( )1 1 1ln ln(5 )

5 5 15
P P t c� − − = +  M1 A1ft 

 
{ }0, 1t P= = �    1 1ln1 ln(4) 0

5 5
c− = +     1 ln 4

5
c­ ½� = −® ¾

¯ ¿
 dM1 

 
eg: 1 1 1ln ln 4

5 5 15 5
P t
P

§ · = −¨ ¸−© ¹
  

 
4 1ln

5 3
P t
P

§ · =¨ ¸−© ¹
  

Using any of the subtraction (or addition) laws for logarithms CORRECTLY. 

dM1 

 
 eg:  

1
3

4 e
5

tP
P

=
−

  or eg: 
1
3

5 e
4

tP
P

−− =  Eliminate ln’s correctly. dM1 

 gives 
1 1 1 1
3 3 3 34 5e e (4 e ) 5et t t tP P P= − � + =   

   
 

 
1 1
3 3

1 1
3 3

5e ( e )
(4 e ) ( e )

t t

t t
P

­ ½÷° °= ® ¾
+ ÷° °¯ ¿

  Make P the subject. dM1 

 
 1

3

5
(1 4e )t

P
−

=
+

 or 1
3

25
(5 20e )t

P −=
+

 etc. A1 

 Note that the ‘dM’ marks are dependent upon the first two M marks. (11) 

(b) 1
31 4e 1 5t P−+ > � < .    So population cannot exceed 5000 B1  

  (1) 

  (12 marks)
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Candidates may use any calculator allowed by the regulations of the 
Joint Council for Qualifications. Calculators must not have the facility 
for symbolic algebra manipulation, differentiation and integration, or 
have retrievable mathematical formulae stored in them. 

Instructions
 Use black ink or ball-point pen.
  If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).  

Coloured pencils and highlighter pens must not be used.
 Fill in the boxes at the top of this page with your name,  

 centre number and candidate number.
  Answer all questions and ensure that your answers to parts of questions are 

clearly labelled.
  Answer the questions in the spaces provided  

– there may be more space than you need.
  You should show sufficient working to make your methods clear.  Answers 

without working may not gain full credit.
  When a calculator is used, the answer should be given to an appropriate 

degree of accuracy.

Information
 The total mark for this paper is 75.
  The marks for each question are shown in brackets 

– use this as a guide as to how much time to spend on each question.

Advice
 Read each question carefully before you start to answer it.
 Try to answer every question.
 Check your answers if you have time at the end.
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