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12 EITHER 

 (i) ( )cx

x

y +−= 9

3

4
3

 

  when x = 3, y = 1, so c = –8 

 

 

M1, A1 

 

M1, A1 

[4]

 

 

M1 for attempt to integrate 

 

M1 for attempt to find c 

 

 (ii) 4x
2

 – 9 = 0, leads to x = ±1.5  
  Points (1.5, –17), (–1.5, 1)  

 

M1  
A1, A1 

[3]

M1 for attempt to solve 0

d

d

=

x

y

 

 
A1 for each pair 

 (iii) Midpoint AB: (0, –8) 

  Gradient of AB = –6, perp grad = 

6

1

 

  Equation: x – 6y = 48 

M1 

 

M1 

 

M1, A1 

[4]

M1 for attempt to find midpoint 

 

M1 for attempt to find grad of perp 

 

M1 must be working with perp 

12 OR 

 (i) 50 = A + B 

  
xx

BA

x

y
−

−= ee2

d

d
2

 

  –20 = 2A – B 

  leads to A = 10 and B = 40 

 

B1 

M1 

A1 

DM1 

A1 

[5]

 

 

M1 for attempt to differentiate 

A1 all correct 

DM1 for attempt to solve equations. 

 (ii) 
xx

x

y
−

−= e40e20

d

d
2

, 
xx −

= e40e20

2

 

  e
3x

 = 2 

  2ln

3

1

=x  or 0.231 

  y = 47.6 

 

M1 

 

M1 

M1 

 

A1 

[4]

 

M1 for equating to zero and attempt at 

solution 

M1 for dealing with exponentials 

M1 for attempt to obtain x 

 

A1 for both 

 (iii) 
xx

x

y
−

+= e40e40

d

d
2

2

2

 

  Always +ve, so min 

 

M1 

 

A1 

[2]

 

M1 for attempt at second derivative or 

other valid method 

A1 for a correct conclusion 
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6  (i)      08103
2 #!! xx

              * +* + 0423 #!" xx  

        critical values  4,
3

2
!  

         }4
3

2
:{ ,,!# xxA  

(ii) 

             }3:{ -# xxB

            }43:{ ,,#. xxBA

M1 

 

 

A1 

 

A1 

         [3] 

 

B1 

B1 

         [2] 

M1 for attempt to solve quadratic 

 

 

A1 for critical values 

 

 

 

 

B1 for values of x that define B. 

B1 for attempt to combine the sets 

correctly and correct use of notation 

7  (i)      1287
8

13 #C

    

 

 (ii) 7 teachers, 1 student :   6 

 6 teachers, 2 students :105 
2

6

6

7 CC /

5 teachers, 3 students :420 
3

6

5

7 CC /
                531 

M1, A1 

         [2] 

 

B1 

B1 

B1 

 

B1  

         [4] 

M1 for correct C notation 

 

 

 

 

 

 

8 (i)   When t = 0, N = 1000 

 

(ii)          
ktk

t

N !!# e1000
d

d
 

when t = 0, 20
d

d
!#

t

N
 leading to 

                
50

1
#k  

(iii)      
kt!# e1000500

 

2

1
ln50!#t   leading to 34.7 mins 

B1 

         [1] 

 

M1 

 

B1 

 

A1 

         [3] 

M1 

 

M1 

A1 

         [3] 

 

 

 

M1 for differentiation 

 

B1 for 20
d

d
!#

t

N
 stated 

 

 

M1 for attempt to formulate 

equation using half life 

M1 for a correct attempt at solution  

9  (i)  * +19

20 2 1 2x/! !  

 

 

(ii)  
2 1

2 lnx x x
x
"  

 

 

 

 

(iii)  

      
* +* + * +2

2

2sec 2 1 tan 2 1x x x

x

" ! "
 

B1,B1 

 

         [2] 

 

M1 

B1 

A1 

          

         [3] 

 

M1 

B1 

A1 

         [3] 

B1 for 20 and * +19

1 2x!  

B1 for -2 

 

M1 for attempt to differentiate a 

product. 

B1 for 
1

x
 

 

 

M1 for attempt to differentiate a 

quotient. 

B1 for differentiation of * +tan 2 1x "
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9 (i) 

x 2 4 6 8 10 

y 14.4 10.8 11.2 12.6 14.4 

xy 29 43 67 101 144 

x² 4 16 36 64 100 

 

 

  (ii) Gradient 1.2  (±0.1)          

‘y’ intercept  ( )2±  

    

 

 

M1 

A1 

          [2]

 

 

B1 

B1 

 

 

 

Knows what to do. 

Mark from graph – 5 points are in line. 

 

 

 

co 

co 

 

→ 

x

xy

24

2.1 +=  

 

M1 

A1 

          [4]

 

xy = (their grad)x + (their intercept) 

 
 

  (iii) From graph  xy = 83   → x² = 49 

        Valid method to obtain y   

        y = 11.6 – 12.2 

 

M1 

M1  

A1           

          [3]

 

Reads on vertical axis at 83 

Valid method to obtain y   

co 

 

 

10 (i) BC = 2(10sin0.4) = 7.79 

 

 

   (ii) ∠ABC = ½(π−0.8) = 1.17 rads 

Arc CD = 7.79 × 1.17, Arc BC = 10×0.8 

  →  P = sum of the arcs + BD (=7.79) 

  →  P = 24.9 

 

 

M1 A1 

          [2]

 

B1 

M1 

M1 

A1 

          [4]

 

 

Any correct method – cos rule ok. 

 

 

Anywhere in the question. 

Use of s=rθ in either arc. 

Overall plan – arc CD + arc BC + BD  

co. 

 

  (iii) Area sector BDC = ½(7.79)²×1.17  M1 Use of A=½r²θ for sector BDC 

Area segment on BC =½.10²(0.8−sin0.8) B1 B1 for ( )
2

0.5 10 0.8  

 
B1 B1 for ( )

2

0.5 10 sin 0.8  

    → Shaded area = 39.6 or 39.7 A1 

          [4] 
co 

 

11 EITHER 

   (i) 
x

xy

2

e=     d/dx(e
2x

) = 2e
2x

 

     →    dy/dx = e
2x

 + 2x e
2x

 

 

     → d²y/dx² = 2e
2x

 + 2e
2x

 + 4xe
2x

 

 

 

   (ii) dy/dx = 0 when 1+2x = 0 →  x = −½ 

        →       y =   −½e
-1

   =  

e2

1

− . 

 

   (iii) If x = −½    → +ve result   

         →     Minimum 

(or gradient goes −,0,+ ) 

(or y value to left or right of (−½ )>
1

2e

− ) 

 
B1 

M1A1 

 

M1A1 

          [5]

 

M1 A1 

 

A1 

          [3] 
M1 

A1 

        

 

          [2] 

 
Anywhere – even if product not used 

Use of correct formula for “uv”.  co 

 

Use of product formula again.  co. 

 

 

Sets his dy/dx to 0 and tries to solve. 

 

co – ag – beware fortuitous results. 

 

 

Looks at sign. 

Correct deduction from correct x. 

(or by any other valid method) 
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12 EITHER 

(i) , leading to      2! 1000r h #

             
2!

1000

r
h #  

 

(ii)  2!2!2 rrhA "#
leading to given answer 

r
rA

2000
!2 2 "#  

(iii)  
2

2000
4

d

d

r
r

r

A
!# 1  

 when 
2

2000
4   ,0

d

d

r
r

r

A
## 1  

leading to r = 5.42 

 

(iv)  
2

2 3

d 4000
4!

d

A

r r
# "  

 

+ ve when r = 5.42 so min  value 

 

Amin=554 

 

M1 

 

A1 

         [2] 

 

M1 

A1 

         [2] 

 

M1 

A1 

DM1 

 

A1 

         [4] 

 

M1 

 

 

A1 

 

A1 

         [3] 

 

M1 for attempt to use volume 

 

 

 

 

M1for attempt to use surface area 

GIVEN ANSWER 

 

 

M1 for attempt to differentiate and 

set to 0 

DM1 for solution 

 

 

 

 

M1 for second derivative method or  

gradient method’ 

 

A1 for minimum, can be given if r 

incorrect but + ve  

12  OR   (i) xxy 2cos"#  

                  x
x

y
2sin21

d

d
!#  

     when 0
d

d
#

x

y
, 

2

1
2sin #x  

        leading to 
12

5
,

12

11
#x  

(ii)  Area = xxx d.2cos
12

!5

12

!
2 "  

        =
12

!5

12

!

2

2sin
2

1

2
3
4

5
6
7

8
" x

x
 

        =
12

21
 

M1 

 

A1 

 

M1 

 

M1 

A1,A1 

         [6] 

 

M1 

 

 

 

A1,A1 

DM1 

 

A1 

         [5] 

M1 for attempt to differentiate 

 

 

 

M1 for setting to 0 and attempt to 

solve 

M1 for correct order of operations 

 

 

 

M1 for attempt to integrate 

 

 

 

A1for each term correct 

DM1 for correct use of limits 

(Trig terms cancel out) 
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and 

M1  A1 

M1  B1  A1 

of relevant two terms only = 910 

[≈0.736] 

or MN = rsecθ  
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