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You must show sufficient working to make your methods clear to the Examiner.  
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1. A geometric series has first term a = 360 and common ratio r = 
8

7
. 

 

Giving your answers to 3 significant figures where appropriate, find 

 

(a)  the 20th term of the series, 

(2) 

(b)  the sum of the first 20 terms of the series, 

(2) 

(c)  the sum to infinity of the series. 

(2) 

 

 

2. A circle C has centre (−1, 7) and passes through the point (0, 0). Find an equation for C. 

(4) 

 

 

3.  (a)  Find the first 4 terms of the binomial expansion, in ascending powers of x, of 

 
8

4
1 










x
, 

 giving each term in its simplest form. 

(4) 

(b)  Use your expansion to estimate the value of (1.025)
8
, giving your answer to 4 decimal 

places. 

(3) 

 

 

4. Given that y = 3x
2
, 

 

(a)  show that log3 y = 1 + 2 log3 x. 

(3) 

(b)  Hence, or otherwise, solve the equation 

 

1 + 2 log3 x = log3 (28x − 9). 

(3) 
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5.     f(x) = x
3
 + ax

2
 + bx + 3, where a and b are constants. 

 

Given that when f (x) is divided by (x + 2) the remainder is 7, 

 

(a)  show that 2a − b = 6. 

(2) 

 

Given also that when f(x) is divided by (x −1) the remainder is 4, 

 

(b)  find the value of a and the value of b. 

(4) 

 

 

6.  

 
Figure 1 

 

Figure 1 shows the graph of the curve with equation 

y = 
2

16
2

x

x
  + 1,          x > 0. 

 

The finite region R, bounded by the lines x = 1, the x-axis and the curve, is shown shaded in 

Figure 1. The curve crosses the x-axis at the point (4, 0). 

 

(a)  Complete the table with the values of y corresponding to x = 2 and 2.5. 

x 1 1.5 2 2.5 3 3.5 4 

y 16.5 7.361   1.278 0.556 0 

(2) 

(b)  Use the trapezium rule with all the values in the completed table to find an approximate 

value for the area of R, giving your answer to 2 decimal places. 

(4) 

(c)  Use integration to find the exact value for the area of R. 

(5) 
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7.  

 
 

Figure 2 

 

Figure 2 shows ABC, a sector of a circle of radius 6 cm with centre A. Given that the size of angle 

BAC is 0.95 radians, find 

 

(a)  the length of the arc BC, 

(2) 

(b)  the area of the sector ABC. 

(2) 

 

The point D lies on the line AC and is such that AD = BD. The region R, shown shaded in 

Figure 2, is bounded by the lines CD, DB and the arc BC. 

 

(c)  Show that the length of AD is 5.16 cm to 3 significant figures. 

(2) 

 

Find 

 

(d)  the perimeter of R, 

(2) 

(e)  the area of R, giving your answer to 2 significant figures. 

(4) 
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8.  

 
 

Figure 3 

 

Figure 3 shows a flowerbed. Its shape is a quarter of a circle of radius x metres with two equal 

rectangles attached to it along its radii. Each rectangle has length equal to x metres and width 

equal to y metres. 

 

Given that the area of the flowerbed is 4m
2
, 

 

(a)  show that 

y = 
x

x

8

16 2
. 

 (3) 

(b)  Hence show that the perimeter P metres of the flowerbed is given by the equation 

 

P = 
x

8
 + 2x. 

 (3) 

(c)  Use calculus to find the minimum value of P. 

(5) 

(d)  Find the width of each rectangle when the perimeter is a minimum. 

 Give your answer to the nearest centimetre. 

(2) 
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9. (i)  Find the solutions of the equation sin (3x – 15) = 
2

1
, for which 0  x  180. 

(6) 

 

(ii) 

 
 

Figure 4 

 

Figure 4 shows part of the curve with equation 

 

y = sin (ax − b), where a > 0,   0 < b < . 

 

The curve cuts the x-axis at the points P, Q and R as shown. 

 

Given that the coordinates of P, Q and R are 







0,

10


, 








0,

5

3
 and 








0,

10

11
 respectively, find 

the values of a and b. 

(4) 

 

TOTAL FOR PAPER: 75 MARKS 

    END 
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Question 

number 
Scheme Marks 

1.         (a) Uses  
19

7
8

360 , to obtain 28.5 M1, A1      (2) 

(b) Uses 
207

8

7
8

360(1 ( ) )

1





S , or 

207
8

7
8

360(( ) 1)

1
S





to obtain 2680 

M1, A1      (2) 

   

(c) Uses 
7
8

360

1



S ,  to obtain 2880    

M1, A1 cao  

(2) 

  6 marks      

4.         (a) 2

3log 3x  = 
2

3 3log 3 log x   or 2log log log3y x   or 

2log log3 logy x   
B1    

 
2

3 3log 2logx x  B1  

 Using 
3log 3 =1  B1              (3) 

(b) 23 28 9 x x  M1 

 Solves 23 28 9 0  x x      to give 1
3

x   or x = 9 M1 A1    (3) 

  6 marks 

2.   The equation of the circle is 2 2 2( 1) ( 7) ( )x y r     M1  A1         

 The radius of the circle is 2 2( 1) 7 50    or 5 2  or 2 50r   
M1   

        

 So  2 2( 1) ( 7) 50x y    or equivalent A1            (4) 

  4 marks 

3.          (a) 
8

4
(1 ) 1 2 ..x x    ,   …… B1 

                    2 3

4 4

8 7 8 7 6
( ) ( ) ,

2 2 3
x x

  
 


 M1  A1  

                   
2 37 7

4 8
x x      or    2 31.75 0.875x x    A1            (4) 

(b)  States or implies that x = 0.1  B1 

 Substitutes their value  of  x (provided it is <1) into series obtained in (a)  M1 

 i.e. 1 + 0.2 + 0.0175 + 0.000875,  =  1.2184 A1 cao     (3) 

  7 marks 
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Question 

number 
Scheme Marks 

5.          (a)   f ( 2) 8 4 2 3 7a b         M1   

 so  2a – b = 6   * A1                (2) 

   (b)  f (1) 1 3 4a b      M1 A1    

   Solve two linear equations to give a = 2 and b = –2 M1 A1          (4) 

   6 marks 

 

 

6.            (a) 

 

 

x 1 1.5 2 2.5 3 3.5 4 

y 16.5 7.361 4 2.31 1.278 0.556 0 
 

 

 

 

 

B1, B1        (2) 

(b)   
1

0.5, (16.5 0) 2 7.361 4 2.31 1.278 0.556
2
         B1, M1A1ft 

 = 11.88 (or answers listed below in note) A1        (4)   

(c) 
4

2
1

16
1 d

2

x
x

x
 




 = 

4
2

1

16

4

x
x

x

 
   
 

  

 

M1 A1 A1 

 

                             =   1
4

4 4 4 16 1        M1  

                              = 1
4

11 or equivalent A1              (5) 

  6 marks 

Question 

number 
Scheme Marks 

7.        (a) 6 0.95, 5.7r     (cm) M1, A1       (2) 

(b) 
2 21 1

6 0.95, 17.1
2 2

r        2cm   M1, A1       (2) 

 

(c) Let AD = x  then 
6

sin 0.95 sin1.24

x
   so  x = 5.16               * 

OR      x = 3 / cos 0.95  OR so x = 3/ sin 0.62    so  x = 5.16    * 

OR 2 2 26 12 cos0.95x x x    leading to x =     , so x = 5.16   * 

 

 

M1 A1        (2) 

(d) Perimeter = ‘5.7’+5.16 +6 – 5.16= “11.7” or 6 + their 5.7 M1A1 ft      (2) 

(e) Area of triangle ABD =  1
2

6 5.16 sin 0.95    = 12.6 or    
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8.         (a)  2 4kr cxy    or 2 2 2 2[( ) ] 4kr c x y x y      M1  

              
21

4
2 4  x xy  A1 

       
2 21

4
4 16

2 8

x x
y

x x

  
      *  B1 cso          (3) 

(b) P = 2x + cy + k  r   where c = 2 or 4 and k  = ¼ or ½              M1  

 

21
4

4
2 4

2 2

  
    

 

xx
P x

x
 or 

216
2 4

2 8

x x
P x

x

  
    

 
o.e. 

 

A1 

 
8

2
2 2

x x
P x

x

 
        so   

8
2 P x

x
                  * 

 

A1                (3) 

(c) 2

d 8
2

d

P

x x

 
   

 
  M1 A1 

 2

8
2 

x

20 ..  x   M1  

  and so x = 2  o.e. (ignore extra answer x = –2) A1 

 P = 4 + 4 = 8 (m)   B1                 (5) 

(d) 
4

4


y  , (and so width)   = 21 (cm) M1, A1         (2) 

  13 marks 

 

1
2

6 3 tan 0.95    = 12.6  (½ base x height) or 

1
2

5.16 5.16 sin1.24   =12.6 

 

M1 A1 

  So Area of R = ‘17.1’ – ‘12.6’ = 4.5 M1 A1        (4) 

12 marks 
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Question 

number 
Scheme Marks 

9.          (i) 1
2

sin(3 15)   so  3 15 30   ( )x x       and  x = 15 M1  A1 

 Need  3 15 180    or  3 15 540x x         M1 

  Need   3 15 180   and  3 15 360  and  3 15 540x x x            M1 

  x = 55 or 175 A1 

 x =  55 , 135 , 175 A1                (6) 

(ii)     At least one of   
10

( ) 0 (or )a b n     

                              3
5

( ) {or ( 1) }a b n       or  in degrees 

                        or  11
10

( ) 2 {or ( 2) }a b n      

 

 M1  

 

 

If two of above equations used eliminates a or b to find one or both of 

these or uses period property of curve to find a 

or uses other valid method to find either a or b (May see 
5

10
a


  so a =  ) 

 

 M1 

 Obtains a = 2    A1 

 Obtains  b = 
5
  (must be in radians) A1                (4) 

  10 marks 

 


