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2.
Distance = Speed x time


               = 20 x 15 





M1

              = 300m


Length of train  = 300 – 30 




M1

  

   = 270m




A1
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x ( x + 8) = 48


M1





x2 + 8x = 48












x2 + 8x – 48 = 0


3.
P = -48


S = 8


F  = -4, 8


(x2 -4x) + (8x – 48) = 0


x(x – 4) + 8(x – 4) = 0


(x + 8) (x -4) = 0





M1

x = -8    or x = 4


(Ignore)


Width = 4M

Length = 4 + 8 = 12M





A1   (for both width and length)
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4.
Error = [image: image2.png]


 x 0.1 = + 0.05cm


Actual length = 12.5 + 24.5 + 12.9 + 10.1 = 60.0


Max length    = 12.55 + 24.55 + 12.95 + 10.15 = 60.20


Min length     = 12.45 + 24.45 + 12.85 + 10.05 = 59.80


A.E.  = Max – Min     = 60.20 – 59.80


M1


        2

              2


P.E. = 0.2   x 100





M1


60


       = 0.3%






A1
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6.
log2 (x2 – 2) – log2 ([image: image5.png]


 x + 5) – 1 = 0

log2 (x2 – 2) - log2 ([image: image7.png]


 x + 5) = log2 2


log2 ([image: image9.png]


 = log22
(
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ii) 
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9.




Sin
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 =  [image: image16.png]


   =  [image: image18.png]
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=450
<SPT = 900
Area of sector = [image: image21.png]360



 x([image: image23.png]


)2








M1

= ¼ x [image: image25.png]


 x 16 x 2

= 8[image: image27.png]


2

Area of        = ½ bh









M1
= ½ x [image: image29.png]


 x [image: image31.png]



= [image: image33.png]



= 8(2) = 16 cm2
Area of segment = Area of sector – Area of       



= 8[image: image35.png]


 – 16



= (8[image: image37.png]


 - 16cm2)








A1


hence proved
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10.
( 1 + [image: image39.png]


)5


1.15 ([image: image41.png]


)0+5.14 ([image: image43.png]


)1 + 10.13 ([image: image45.png]


)2 + 10.12([image: image47.png]


)3 + 5.11 ([image: image49.png]


)4[+ 1.10 ([image: image51.png]


)5

( 1 + [image: image53.png]


x + [image: image55.png]


x2 + [image: image57.png]


x3 + [image: image59.png]


x4







B1
(1 + [image: image61.png]


)5 = (0.95)5

1 + [image: image63.png]


= 0.95

[image: image65.png]


 = - 0.05 
x = 4x – 0.05 = - 0.2

 1 + [image: image67.png]


 (-0.2) +[image: image69.png]


 ( -0.2)2 + [image: image71.png]


  ( -0.2)3 + [image: image73.png]


 (-0.2)4       



M1

= 1 + - 0.25 + 0.025 + - 0.00125 + 0.00003125

1 – 0.25 + 0.025 – 0.00125 + 0.00003125


= 0.7738 ( 4 s. f)






A1
  3

11.
In one day (Mary + Jane) does 1/6 of the work

In one day Mary does 1/15 of the work.

In one day Jane does (1/6 – 1/15) = 1/10 of the work




M1

In 4 days (Mary + Jane ) does 4/6 of the work.

Remaining work = 1 – 4/6 = 2/6
Jane completes in 2/6 ÷ 1/10 






M1




= 31/3 days






A1
   3

12. 
y = 4x3 + 4

x = 2

                       x2


y = 4x + 4x-2


dy = 4 – 8x-3








M1
   
dx


dy = 4 – 8

dx
 x3

dy =  4 – 8

dx      (2)3

dy = 3


dx


when x = 2 y = 9


(2, 9) m = 3


y – 9  = 3








M1

x – 2


y = 3x + 3








A1
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13.
a + 4d = 11   (i)

a + 24d = 51    (ii)







M1
(ii) – (i)

20d = 40





d = 2






B1 (for either d or a)




a = 3






A1
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14.
Centre (3 + 5 , -2 + 1)

   2          2

(4, -0.5)

r = [image: image75.png]



r = [image: image77.png]





B1 (for both centre 

and radius

(x - 4)2 + (y + 1/2 )2 = ([image: image79.png]


)2





M1

4x2+4y2 – 32x + 4y  + 52 = 0





A1
   3
15. 
X R = 4.8 x 5








M1

6

= 4

QT2 = PT x RT

QT2 = 18 x 8

QT = [image: image81.png]











M1

QT = 12








A1
   3

16.
2(cos2x – sin x = 1


2 (1 – sin2x) – sin x = 1







M1


2 – 2 sin2 x – sin x = 1


Let sin x = y


2y2 + y – 1 = 0


(y + 1) (2y – 1) = 0


y = -1 or y = ½ 


sin x = -1
or x = ½ 


x = 3/2 (c or x = (c/6 or  x = 5/6(c






A1
for all 3 correct
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SECTION II
17. a
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b) i) p ( all three hits ) = 2/5 x ¼ x 3/7






M1


= 6/140









A1
ii) P 9only one hits)


(2/5 x ¾ x 4/7) + 3/5 x ¼ x 4/7) + (3/5 x ¾ x 3/7)




M1 for any 2 (

24 +  12 + 27








m1 for All 3 (


140  140  140



 63



140








A1


=   9  

    20

iii) p (Two hits the target)

(2/5 x ¼ x 4/7) + 2/5 x ¾ x 3/7) + 3/5 x ¼ x 3/7)



M1M1

 8 +  18  +  9 


140 140   140




= 35





A1




  140




= ¼
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18. a. 
PR = [image: image84.png]V16Z+122











M1

= 20

PO = ½ x 20







M1

    = 10cm







A1


b)










B1 for <[image: image86.png]



cos = 10/18




M1



cos [image: image88.png]


 = 0.5556











[image: image90.png]


 = 56.250




A1


c)




VM = [image: image92.png]V187 — 67



 


B1 for [image: image94.png]


  (for implied in working)





= 16.97





M1





cos [image: image96.png]


=   8   .
mb 


       M1




          16.97

cos [image: image98.png]


= 0.4714

[image: image100.png]


= 61.870




A1
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19. a) 
3750000 ( 1 + 12/100)9







M1
10399045








A1
b)i) 
3750 ( 1+ 12/100)n = 8290055






M1

(1.12)n = 8290055
  3750000

(1.12)n = 2.2107







M1

nlog1.12 = log 2.2107







M1

n = 7years








A1

ii) 
3750000 ( 1 + R/100)7 = 8822271






M1

(1 + R/100)7 =
 8822271
3750000

(1 + R/100)7 = 2.3526







M1


[image: image102.png]Ja+d

oo



7 =[image: image104.png]




1 + R/100 = 1.1300






M1


R/100 = 0.13000


R = 13%







A1

10

20. a

        x 
             -1800   -1500   -1200    -900   -600     -300     00     300     600      900   1200     1500  1800

y =2sinx              0           -1     -1.73   -2       -1. 73     -1       0      1      1.173    2      1.73       0       0

y =3sin(x+300)   -1.5    -2.60      -3     -2.60   -1.5        0       1.5   2.60   3        2.60    1.50      0    -1.5












((B2












(B1 for 3 wrong values

c. 
Period = 3600







B1

Amplitude = 3







B1

d.
 x = - 690







B1

or

x = 1110







B1
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20.
[image: image105.jpg]N\
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21.


[image: image106.jpg]



a) 10/360 x 2 x 22/7 x 6370







M1


1112km







A1

b) i) 110 x 60








M1


6600nm







A1

ii) 180 x 60 x cos 350







M1

8850nm.







A1

c) 420 = 6600
    T1








M1

T1 =    6600
420

= 15hr 43min

420 = 8850 







M1

T2
T2 = 21h 4min

T2 – T1 = 21hr 4min – 15hr 43min




M1

5hrs 21min





A1
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22. a) 
marks
 
f 
c.f
u.c.l


0
10.5

11 – 20

2
2
20.5


B1 for c.f column

21 – 30

5
7
30.5

31 – 40

6
13
40.5


P1 all points plotted

41 – 50

10
23
50.5

51 – 60

14
37
60.5


C1 smooth curve

61 – 70

11
48
70.5

71 – 80

9
57
80.5

81 – 90 

3 
60
90.5

b)i) median mark 54.5




B1 must be read from graph

ii) 
Q1 = 42.5

Q3 = 66.5

Quartile deviation

Q3 – Q1

     2

66.5 – 42.5 = 12






M1

      2

= 12







A1

iii) 76.5 - 28.5








M1

= 48








A1

c. (60 – 17) x 100







M1
         60


43 x 100







A1

60

= 72%
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23.a)
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i) 
 [image: image110.png]Po= Po-



  [image: image112.png]



= -
[image: image113.wmf]~

p

+
[image: image114.wmf]~

q

 = 
[image: image115.wmf]~

q

-
[image: image116.wmf]~

p


ii)
 [image: image118.png]ot



  = [image: image120.png]Fos oo




= -
[image: image121.wmf]~

p

 + 2/3 
[image: image122.wmf]~

q


iii)
 [image: image124.png]


 [image: image126.png]P




= 
[image: image127.wmf]~

p

 + ¼ [image: image129.png]



= 
[image: image130.wmf]~

p

+ 1/4(-
[image: image131.wmf]~

p

+
[image: image132.wmf]~

q

)







M1


= 
[image: image133.wmf]~

p

- 1/4
[image: image134.wmf]~

p

+ 1/4
[image: image135.wmf]~

q



= 3/4
[image: image136.wmf]~

p

 + 1/4
[image: image137.wmf]~

q










A1

b)i) 
[image: image139.png]gr=xoN





[image: image141.png]2



=k(3/4
[image: image142.wmf]~

p

 + 1/4
[image: image143.wmf]~

q

)


[image: image145.png]


3/4k
[image: image146.wmf]~

p

+1/4k
[image: image147.wmf]~

q








(i)
 B1


[image: image149.png]P~





[image: image151.png]2= (e +



2/3
[image: image152.wmf]~

q

)


= -h
[image: image153.wmf]~

p

+2/3h
[image: image154.wmf]~

q



[image: image156.png]2



 =[image: image158.png]


+ [image: image160.png]ox




= 
[image: image161.wmf]~

p

 + -h
[image: image162.wmf]~

p

 + 2/3h
[image: image163.wmf]~

q


= 
[image: image164.wmf]~

p

- h
[image: image165.wmf]~

p

 + 2/3h
[image: image166.wmf]~

q


= 
[image: image167.wmf]~

p

 - h
[image: image168.wmf]~

p

 + 2/3h
[image: image169.wmf]~

q


=(1 - h) 
[image: image170.wmf]~

p

+ 2/3h
[image: image171.wmf]~

q








(ii)
B1
ii)
Equating Eqn (i) and (ii)

3/4k
[image: image172.wmf]~

p

 + 1/4k
[image: image173.wmf]~

q

 = (1 – h) 
[image: image174.wmf]~

p

 + 2/3h
[image: image175.wmf]~

q







M1
3/4k
[image: image176.wmf]~

p

 = (1 – h) 
[image: image177.wmf]~

p


3/4k = 1 – h








M1
k = 4/3 (1 – h) = 4/3 – 4/3h






1/4k
[image: image178.wmf]~

q

 = 2/3h
[image: image179.wmf]~

q


1/4k = 2/3h








M1 (Altempt to solve
k = 2/3h x 4 
k = 8/3 h







     simultaneous equation)
8/3h = 4/3 – 4/3h

8/3h + 4/3h = 4/3
12h = 4
  3      3

h = 4/3 x 3/12 = 1/3 h = 1/3
k = 8/3h

k = 8/3 (1/3) = 8/9 

k = 8/9






B1 (for both h & k)
iii) 
P X : XM

 [image: image181.png]


 [image: image183.png]ot




PX : XM








B1

   1 : 2
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24. a) 
S = t3 -  6t2 + 9t + 3

t = 3

S = 33 – 6(3)2 + 9(3) + 3







M1

= 27 – 54 + 27 + 3







A1

= 3m

b) 
Velocity at t = 4s

ds = v = 3t2 – 12t + 9







M1

dt

t = 4s

v = 3(4)2 – 12 (4) + 9







M1

= 48 – 48 + 9

= 9m/s









A1

c) 
value of t when momentarily at rest

v = 3t2 – 12t + 9

3t2 – 12t + 9 = 0








M1
p = 27

s = -12

f = -3, -9

(3t2 – 3t) – (9t + 9) = 0

3t(t – 1) -9(t – 1) = 0

(3t – 9) (t – 1) = 0







M1

t = 3s t = 1s








A1 (for both values of t)

d) 
acceleration at t = 4s

v = 3t2 – 12t + 9

a = dv = 6t – 12








M1
      dt









a = 6(4) – 12

a = 24 – 12

a = 12m/s2








A1

10

S
x





A = 48M2





x + 8





M1








M1








A1


3











M1


A1 (for both value of x)


3





(





(for sign log on both side)











B1


For both (variation and equation)





M1




















A1








B1


  4








M1











M1








A1
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