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FORMULAE  LIST    
 
 

 

Circle: 

 

The equation  02222 =++++ cfygxyx   represents a circle centre ),( fg −−  and radius cfg −+ 22 . 

 

The equation   ( ) ( )x a y b r− + − =2 2 2    represents a circle centre  ( a , b )  and radius  r. 
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Trigonometric formulae: 

 

Table of standard derivatives: 

 

Table of standard integrals:
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Attempt ALL questions 

 
Total marks — 60 

  

1. A sequence is defined by the recurrence relation   8601 +⋅=+ nn UU   . 

 

 (a) Explain why this sequence has a limit as  n→ ∞  .          1   

 

 (b) Find the limit of this sequence.            2 

 

 (c) Given that  31 =− UL , where L is the limit of this sequence, establish the 

  value of U0 , the initial value.             3 

 

 

 

2. Given that  1and2 =−= xx are two roots of the equation  0623 =+−+ qxpxx ,  

establish the values of  p  and  q  and hence find the third root of the equation.         5 

 

 

3. Three vertices of the quadrilateral  PQRS are  P(
 
4 , –3 , –2

 
)  Q(

 
10 , 1 , 1

 
) and R(

 
7 , 4 , 3

 
). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (a) Given that  QR  =  PS  , establish the coordinates of S.         2 

 

 (b) Hence show that angle PSR is a right angle.           3 

 

 

 

 

 

 

O 

P(4 , –3 , –2) 

Q(10 , 1 , 1) 

R(7 , 4 , 3) 
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y 
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4. A function is given as   xxxxf 2793)( 23 +−=    and is defined on the 

 set of real numbers. 

 

 (a) Show that the derivative of this function can be expressed in 

  the form  cbxaxf +−=′ 2)()(   and write down the values of a, b and c.           4 

 

 

 (b) Explain why this function has no stationary points and is in fact 

  increasing for  all  values of  x .            2 

 

 

 

5. The circle below, centre C, has as its equation  01910422 =+−−+ yxyx . 

 M(1,3) is the mid-point of the chord AB. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

(a) Write down the coordinates of C, the centre of the circle.         1 

 
 

 (b) Show that the equation of the chord AB can be written as  yx 27 −= .       3 

 
 

 (c) Hence find algebraically the coordinates of A and B.         4 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A 

B 

M(1, 3) 

C 

x 

y 
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6. (a) Given that 2 2 2log logx xy y= +  ,  show that x and y are related      
 

  in such a way that  
22 xy = .           4 

 

 

 (b) Hence find  y  when  yx
4
1=   and  0>y .           2 

 

  

7. A function is defined as    θθθ 2cos2cos2)( 2 −=g  . 

 

 Show that  )(θg′   can be written in the form 

 

     θθ 2sin2)( =′g            4 

 

 

 

8. For what value(s) of p does the equation  013)14( 2 =+−+ pxxp  have equal roots?      4 

 

 

 

 

9. The diagram below shows part of the the graph of   y g x= ( )   . 

 The function has stationary points at )3,0( −  and )0,2( as shown.  

 

 

 

      

 

 

 

 

 

 

 

 

 

 Sketch the graph of the related function 3)( +−= xgy .          3 

 

  

 

 

 

 

 

 

 

 

 

 

 

y 
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1 x 

y 

o 

)65( 2 +−= xxxy

 

 

 

10. Part of the graph of the curve  )65( 2 +−= xxxy  is shown in the diagram. 
 

 The tangent to the curve at the point where 1=x   is also shown. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (a) Find the equation of the tangent to the curve at the point where 1=x .       4 

 

 

 

 (b) Show that this tangent also passes through one of the points where the curve 

  crosses the x-axis.              2 

 

 

 

 

11. Two functions  f  and  g  are defined on the set of real numbers as follows : 

 

                    )8()(,28)(
2

1 +=−= xxgxxf .      

 
 

 (a) Evaluate   ( ))2(gf  .              2 

 

 (b) Find an expression , in its simplest form,  for   ( )g f x( )  .         2 

 

 (c) Hence prove that   f x−1 ( )   =  ( )[ ])(
2

1 xfg  .          3 

 
 

 

 

 

 

 

 

 

[ END OF QUESTION PAPER ] 
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clearly identify the question number you are attempting. 
 
Use blue or black ink. 
 
Before leaving the examination room you must give your answer booklet to the Invigilator; 
if you do not you may lose all the marks for this paper. 
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FORMULAE  LIST    
 
 

 

Circle: 

 

The equation  02222 =++++ cfygxyx   represents a circle centre ),( fg −−  and radius cfg −+ 22 . 

 

The equation   ( ) ( )x a y b r− + − =2 2 2    represents a circle centre  ( a , b )  and radius  r. 
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Trigonometric formulae: 

 

Table of standard derivatives: 

 

Table of standard integrals:
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1. Triangle ABC has vertices A(5, 3), B(–3, 7) and C(–6, –8) as shown. 
 

 The altitude through B meets AC at P. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (a) Find the equation of side AC and the equation of the altitude BP.        4 

 

 (b) Hence find the coordinates of P.            3 

 

 (c) BP is produced in such a way that PD = 
2

1 BP. Establish the coordinates of D.      1 

 

 (d) By considering gradients, calculate the size of angle DCP to the nearest degree.      3 

 

 

 

2. Solve algebraically the equation 

 

   .3600,022cos3sin <≤=+− xxx oo          5 

 

       

3. A function is given as    
4
52

2
1 )(cos −−θ    for   πθ ≤≤0  . 

  

 State the minimum value of this function and the corresponding replacement for θ .      2

            

 

 

4. Two vectors are defined as   F i j k1 2 2= + −
~ ~ ~

    and   
~

3
~

2
~2 kjipF +−= . 

 

(a) Given that these two vectors have the same magnitude, find the  

value of p, where p > 0.             3 

 

 (b) Hence calculate the angle between these two vectors, giving your answer 

  correct to one decimal place.             3 

 

 

Attempt ALL questions 
 

Total marks — 70 

 

A(5, 3) 

B(–3,7) 

C(–6, –8) 
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D 

x 

y 
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5. (a) Express   oo xx sin5cos2 +    in the form   o)sin( α+xk   ,  where  k  and  α   

  are constants and  k > 0 .             5 

 

 (b) Hence state the  minimum  value of  h  given that   
1sin5cos2

12
)(

++
=

oo xx
xh .     1 

 

 

6. Evaluate        ∫ dxx)31( +                             4 

 

 

7. A radioactive substance decays according to the formula   t

ot eMM 00030⋅−=   , 

 where  M
o
  is the intitial mass of the substance,  M

t
  is the mass remaining 

 after  t  years.             

  

 Calculate , to the nearest decade, how long a sample would take to lose 20% of  

its original mass.               5 

 

 

 

8. In the diagram below PQRS is a square of side 2x cm. 

 

 A straight line OA, measuring 4 cm, has been drawn in such a way that A lies at the 

 centre of the square and OA is parallel to PS. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (a) Show that  OP
2
 = 1682 2 +− xx .            4 

 

 (b) Hence, by completing the square, or otherwise, find
  
x

  
for which the length  

of
 
 OP is at a minimum and state the minimum length of 

 
OP.        4 

 

 

 

9. Evaluate )4(f ′  when  
2

2
)(

x

xx
xf

−
= .                       5 

 

 

 

1 

0 

P 

Q R 

S 2
 
x 

2
 
x O A 
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10. The diagram shows part of the graph of  )( xaky −= . 

 

 

 (a) Write down the value of  k.             1 

 

 

 (b) By considering point P, establish the 

value of a.               2 

 

 
 

11. A function )(xf  has )(xf ′  as its derivative. 
 

 Part of the graph of  )(xfy ′=  is shown below. 

 

 

 

 

 

 

 

 

 

 

 

 
 

 Sketch a possible graph for the original function, )(xfy = .          3 

 

 

12. The circle below, with centre C, has as its equation  02041222 =++−+ yxyx . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 (a) Prove that the point P(8,2) does in fact lie on the circumference of this circle.      1 

 

 (b) Hence find the equation of the tangent to the circle at the point Q, where PQ is 

a diameter of the circle.     .        5 

 

P(–1,12) 

4 

x 

y 

o 

x 

y 

o 

4 

)(xfy ′=

P(8,2) 

C 

Q 

x 

y 
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13. Rectangle ABCD measures 4 units by 2 units as shown. The diagram is not to scale. 
 

 Angle BAC = θ  degrees.  
 

Point E is the reflected image of B with diagonal AC as the axis of symmetry. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(a) Show clearly that  θ2sinˆcos =EAD .        3 
 

(b) Hence find the exact value of EAD ˆcos .       3 
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E 

4
 
 

2
 
 

θ

[ END OF QUESTION PAPER ] 
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CFE Higher Specimen Paper B – Marking Scheme Paper 1 

 

 

 

1(a) ans:   statement    (1 mark) 

 

 ●
1
    knows condition for limit to exist  ●

1
     –1 < a < 1  (or equiv.)    

 

(b) ans:   20    (2 marks) 

     

 ●
1
    knows how to find limit    ●

1
    

a

b
L

−
=

1
 

 ●
2
    calculates limit     ●

2
    20

4

80

40

8

601

8
==

⋅
=

⋅−
=L  

 

(c) ans:  U0 = 15                 (3 marks) 

 

 ●
1
    initial equating and finding U1   ●

1
    17320 11 =∴=− UU   

●
2
    recurrence with U1 in place   ●

2
    86017 0 +⋅= U  

●
3
   answer       ●

3
    

6

90

60

9
609 00 =

⋅
=⇒⋅= UU   

                      150 =U  

         

 2 ans:  p = –3 , q = 8 : x = 4             (5 marks) 

 

 ●
1
    setting up synth. division    ●

1
     1    1      p      –6      q 

 

 ●
2
    obtaining first equation    ●

2
    5=+ qp     

 ●
3
    obtaining second equation   ●

3
    44 −=+ qp  

 ●
4
    solving system for p and q   ●

4
    8,3 =−= qp    

 ●
5
    sub. for 3

rd
 root     ●

5
    0)4)(2(0822 =−+⇒=−− xxxx  

               4=x   is missing root 

     

3(a) ans:   S(1,0,0)              (2 marks) 

 ●
1 

   finding displacement 
→

QR    ●
1 

   












−
=













−













=−=

→

2

3

3

1

1

10

3

4

7

arQR  

 ●
2
    establishing coordinates of S   ●

2
    














=












−
+














−
−=

0

0

1

2

3

3

2

3

4

s  S(1, 0, 0) 

(b) ans:   proof    (3 marks) 
 

●
1 

   knowing 0. =
→→

SPSR , for R.A.        ●
1 

   For right-angle  0. =
→→

SPSR  

             (stated or implied) 

●
2
    For both displacements        ●

2
    ...........

2

3

3

3

4

6

. =














−
−














=

→→

SPSR  

●
3
    scalar product calculation to zero        ●

3
    ;061218 =−−= therefore right-angled 

 

Give 1 mark for each   Illustration(s) for awarding each mark 
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4(a) ans:   18,1,9 === cba               (4 marks) 

 

  ●
1
    differentiating     ●

1
    27189)( 2 +−=′ xxxf      

 ●
2
    common factor     ●

2
    27)2(9 2 +− xx  

●
3
    completes the square    ●

3
    18)1(927]1)1[(9 22 +−=+−− xx  

●
4
    lists a, b and c         ●

4
    18,1,9 === cba  

       

(b) ans:   explanation    (2 marks) 

 

 

 ●
1
    knows condition for increasing function    ●

1
      0)( >′ xf  for increasing function 

 ●
2
    explanation        ●

2
      min value of 18)1( 2 +−x = 18 so always  

                 +ve , always incr. 

 

5(a) ans:   C(2,5)      (1 mark) 

 

  ●
1
    answer      ●

1
    C(2,5)   

 

   (b) ans:   proof    (3 marks) 

      

 ●
1
    gradient of CM     ●

1
    2

12

35
=

−
−

=cmm  

●
2
    finds perp. gradient of chord AB   ●

2
    

2
1−=ABm  

●
3
    subs into straight line equation and  ●

3
    )1(3

2
1 −−=− xy  

         rearranges to answer               yx 27 −=  

 

(c) ans:     A(–1, 4)  ,  B(3, 2)    (4 marks) 

 

 ●
1
    subs line into circle equation      ●

1
      01910)27(4)27( 22 =+−−−+− yyyy  

 ●
2
    expanding and simplifying      ●

2
      040305 2 =+− yy   

●
3
    factorising and finding y coords    ●

3
      2,40)2)(4(5( ==∴−−− yyyy  

●
4
    stating coordinates of A and B   ●

4
      A(–1, 4)  ,  B(3, 2) 

 

6(a) ans:   proof                (4 marks) 

 

 ●
1
    logs to same side     ●

1
     22loglog2 =− yy xx     

●
2
    moving the power    ●

2
     22loglog 2 =− yy xx  

●
3
    combining logs     ●

3
    2

2
log

2

=
y

y
x  

●
4
    changing to index form    ●

4
    2

2
12 2xyyx =⇒=  

       

(b) ans:  8=y     (2 marks) 

 

 ●
1
    substitution     ●

1
    2

4
1 )(2 yy =  

●
2
    manipulation and answer   ●

2
    8=y  

Give 1 mark for each   Illustration(s) for awarding each mark 
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   7 ans:    proof         (5 marks)       

 

  ●
1
    differentiates first term    ●

1
    θθ sincos4− ….. 

●
2
    differentiates second term    ●

2
    …. )2sin4( θ−  

●
3
    extracting θθ cossin2  for replacing  ●

3
    )2sin4()cossin2(2 θθθ −−−  

●
4
    simplifying to given answer    ●

4
    θθθ 2sin22sin42sin2 =+−  

 

8 ans:   2,
9
2 =−= pp    (4 marks) 

 

 ●
1
    discr. = 0  (stated or implied)   ●

1
    for equal roots  042 =− acb      

 ●
2
    selecting a, b and c    ●

2
    1,3,14 =−=+= cpbpa  

●
3
    substituting and simplifying   ●

3
    0)1).14(4()3( 2 =+−− pp  

                                     04169 2 =−−⇒ pp  

●
4
    factorising to answers    ●

4
    20)2)(29(

9
2 orppp −=⇒=−+  

       

9 ans:    diagram    (3 marks) 

 

 

 ●
1
    reflection in y-axis         

 ●
2
    translating ….  3 up     

●
3
    annotating final sketch       

     

10(a) ans: 3+−= xy      (4 marks) 

 

 ●
1
    completing point of tangency   ●

1
     )2,1(2)651(1 Ty ∴=+−=  

●
2
    differentiating to find m    ●

2
    6103 2 +−== xxm
dx

dy
 

●
3
    finding gradient of tangent   ●

3
     16)1(10)1(3 2 −=+−=m  

●
4
    point + m in equation    ●

4
    )1(12 −−=− xy  

         

   (b) ans:    2y – x = 13   (2 marks) 

 

 ●
1
    Finding where tan. cuts x-axis   ●

1
    When  0=y  then  3=x    

 ●
2
    Showing that point satisfies equation  ●

2
    Sub x = 3 in equ. of curve 

                        0)0(3)6)3(53(3 2 ==+−=y   

   

   

 

 

 

 

 

 

 

 

 

Give 1 mark for each   Illustration(s) for awarding each mark 

y 

x 

(–2,3) 

O  
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11(a) ans:   2))2(( −=gf                (2 marks) 

 

 ●
1
    finds g (2)        ●

1
    g(2) = 5

 

●
2
    finds f (5)      ●

2
    f (5) = –2   

 

  (b) ans:     xxfg −= 8))((     (2 marks)       

 

 ●
1
    substitution     ●

1
     ( )8)28()28(

2
1 +−=− xxg      

 ●
2
    simplifying     ●

2
    )216())((

2
1 xxfg −= = x−8   

   

 (c) ans:   proof    (3 marks) 

 

 ●
1
    knowing how to find inverse   ●

1
    xyxf 28)(1 −=⇒−  

 ●
2
    finding inverse     ●

2
    )8(82

2
1 yxyx −=⇒−=  

 ●
3
    final statement     ●

3
    ))](([)8()(

2
1

2
11 xfgxxf =−=−           

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Give 1 mark for each   Illustration(s) for awarding each mark 

Total: 60 marks 
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CFE Higher Specimen Paper B – Marking Scheme Paper 2 

 

 

 

1(a) ans:   4,2 +−=−= xyxy               (4 marks)  

 

●
1
    gradient of AC     ●

1
     1

65

83
=

+

+
=ACm   

●
2
    equation of AC     ●

2
    )5(13 −=− xy  

●
3
    finding gradient of altitude   ●

3
    1−=altm  

●
4
    equation of altitude    ●

4
    )3(17 +−=− xy  

 

(b)   ans:   P(3, 1)                (3 marks)  
 
 

●
1
    knowing to solve a system   ●

1
      42 +−=− xx  

●
2
    finding first coordinate    ●

2
      362 =⇒= xx  

●
3
    finding second coordinate    ●

3
    123 =−=y  

 

(c) ans:     D(6, –2)     (1 mark) 

 

●
1
    answer      ●

1
    3366 ↓∴→↓→  from P,  D(6, –2) 

 

(d)   ans:    o18      (3 marks) 
 

 ●
1
    knowing and using m=θtan    ●

1
    o451tan1 1 ==∴= − θACm  

●
2
    angle between CD and horizontal     ●

2
    o62650tan50

66

82 1 ⋅=⋅∴⋅=
+

+−
= −

CDm      

 ●
3
    45

o
 and subtraction to ans.   ●

3
     o1862645 =⋅−  

 

  

    2 ans: °°°⋅°⋅ 330,210,5160,519   (5 marks) 

 ●
1
    correct substitution    ●

1
    02)sin21(3sin 2 =+−− xx       

 ●
2
    re-arranging to quadratic    ●

2
    01sinsin6 2 =−+ xx    

 ●
3
    factorising to two roots    ●

3
    

2

1

3

1 sinsin −== xorx  

 ●
4
    two ans. from one root    ●

4
    oo 5160,519 ⋅⋅  

●
5
    two ans. from second root   ●

5
    oo 330,210  

    

3 ans:  min = 
4
5−   at   

3
πθ =               (2 marks) 

 

 ●
1
    states minimum value    ●

1
    minimum = 

4
5−  

●
2
    corresponding value for θ    ●

2
    

3
πθ =  

 

 
 

 

 

 

 

 

Give 1 mark for each   Illustration(s) for awarding each mark 
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4(a) ans:   p = 2                (3 marks) 

●
1
    calculating magnitude of F1   ●

1
    3)1(22 222

1 =−++=F  

●
2
    equating second magnitude   ●

2
    2F  then 9322 =++p  (or equiv.)

 

●
3
    answer      ●

3
    p = 2    

 

 (b) ans:   o693 ⋅=θ    (3 marks) 

 

●
1
    scalar product of F1 and F2   ●

1
    3224

3

2

2

.

1

2

2

. 21 −−=
















−














−
=FF  

●
2
    substitution     ●

2
    

33

3224
cos

×

−−
=θ  

●
3
    answer      ●

3
    o693 ⋅=θ  

 

5(a) ans:    3sin( o8)41 ⋅+x    (5 marks) 

 

●
1
     correct expansion    ●

1
      αα sincoscossin xkxk +=  

 ●
2
     equating coefficients    ●

2
      2sin,5cos == αα kk  

 ●
3
     tan ratio + correct quadrant   ●

3
      

5

2
tan =α   ,  1

st
 quadrant 

 ●
4
     finding k      ●

4
      39 ==k  

●
5
     finding α      ●

5
      o841 ⋅=α  

 

(b) ans:    3      (1 mark) 

 

●
1
     answer      ●

1
     max = 3  ,  3

13

12
max =

+
=h  

  

6    ans:   
9

14      (4 marks)    

  

●
1
      new power      ●

1
     2

3

)31(...... x+  

●
2
      front term     ●

2
     ........

3

1

2
3 ×

 or equivalent 

●
3
      substitution     ●

3
     ])01([]))1(31([ 2

3

2

3

9
2

9
2 +−+  

●
4
      calculation to answer    ●

4
     

9
14   
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  7    ans:  740 years   (5 marks) 
  

 ●
1
     solving exponent to 80 ⋅     ●

1
     8000030 ⋅=⋅− te   

●
2
     taking logs of both sides    ●

2
     80loglog 00030 ⋅=⋅−

e

t

e e   

●
3
     releasing power to front    ●

3
     80loglog00030 ⋅=⋅− ee et   

●
4
     making t the subject    ●

4
    80log00030 ⋅=⋅− et  

00030

80log

⋅−

⋅
= et    

●
5
     answer (ignore rounding)   ●

5
      740 years   ( 8743 ⋅ ) 

 

8(a) ans:   proof                (4 marks) 

 

 ●
1
    attempting to use Pythagoras   ●

1
     OP

2
 = a

2
 + b

2
   (stated or implied)  

●
2
    length x      ●

2
     OP

2
 = ..........2 +x   

●
3
    length (4 – x)     ●

3
     OP

2
 =  2)4(......... x−+   

●
4
    expansion to answer    ●

4
     OP

2
 =  22 816 xxx +−+   

                       =  1682 2 +− xx    
 

(b) ans:  8OP,2 min ==x                (4 marks) 

 

 ●
1
    removing common factor   ●

1
    16)4(2 2 +− xx  

 ●
2
    completing the square with xx 42 −   ●

2
     [ 4)2( 2 −−x ]

 
 

 ●
3
    tidying to final form    ●

3
    OP

2
 =  8)2(2 2 +−x  

●
4
    answer for replacement and minimum  ●

4
    minimum when  x = 2    

                        minimum value of OP
2
 = 8   

                    8OPmin =∴  

9 ans: 
32

1
(4) =′f               (5 marks) 

 

●
1
    preparing to differentiate 

   
●

1
    

2

3

2

1

2

)2()(

1

2

−−

−

−=

−=

xx

xxxxf
 

●
2
    differentiating first term    ●

2
    ..........)( 2−−=′ xxf   

●
3
    differentiating second term   ●

3
    2

5

3..........)(
−

=′ xxf   

●
4
    subst. x = 4 in derivative    ●

4
    

2

5

4

3

4

1
)(

2
+−=′ xf  

●
5
    answer      ●

5
    

32

1

32

3

32

2
)4( =+−=′f  

   

 

 

 

 

 

 
   

Give 1 mark for each   Illustration(s) for awarding each mark 



 Pegasys 2015                                                       CFE Higher Specimen Paper B

   

 

 

 

10(a) ans:   k = 4                 (1 mark) 

 

 ●
1
    answer      ●

1
    k = 4                      

               

(b) ans:   a = 3               (2 marks) 
 

 ●
1
    substituting in point & k    ●

1
    12)(4)(4 )1( =⇒= −−− aay x   

 ●
2
    calculation and answer    ●

2
    124 =a     

                           3=a  

 

11 ans:    see sketch opposite  (3 marks)  

       

●
1
    downward point of inflexion on y-axis  possible 

                (anywhere on y-axis including the origin) example  … 

●
2
    for minimum T.P. 

 ●
3
    for 4 marked on x-axis @ min. T.P. 

 
 

12(a) ans:   proof                 (1 mark) 

 

 ●
1
    Substituting to prove    ●

1
    020)2(4)8(1228 22 =++−+  

 

(b) ans:  82 −−= xy                 (5 marks) 

 

●
1
    centre      ●

1
    C(6, – 2)  

●
2
    coords. of Q        ●

2
     Q(4, –6) ... by stepping out or equiv. 

●
3
    gradient of radius     ●

3
    2

46

)6(2
=

−
−−−

=rm  

●
4
    gradient of tangent    ●

4
    

2
1

tan −=m  

●
5
    point + grad. in equ. to answer     ●

5
    )4(6

2
1 −−=+ xy   

 

13(a) ans:   proof    (3 marks) 

 

  ●
1
    for realising ∠DAE = θ290 −    ●

1
    902 =∠+ DAEθ   (stated or implied)         

 ●
2
    using compound angle replacement  ●

2
    )290cos(cos θ−=DAE  

θθ 2sin90sin2cos90cos +=             

●
3
    exact values to answer    ●

3
    θθ 2sin)1(2cos)0( ×+×=  

                             θ2sin=  

(b) ans:   
5
4    (accept 

20
16  )  (3 marks) 

 

 

 ●
1
    for using θ2sin  and using replacement  ●

1
    θθθ cossin22sin =  

 ●
2
    calculating hypotenuse

 
   ●

2 
    2024 22 =+=AC    (or equiv.)     

 ●
3
    substituting exact values then answer  ●

3
     

5
4

20
16

20

4

20

222sin ==××=θ  

        

 

 

  

 

Total:  70 marks 

Give 1 mark for each   Illustration(s) for awarding each mark 


