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9801 Advanced Extension Award

1.
Greatest length = 12; least length = 2
2.

[image: image93.emf]
3.
u = 2(1 – 2x)–
[image: image2.wmf]2

1


4.
(a)  Area = 2p cos p
5.
(a)  
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(d)  
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(e)  
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(g)  
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6.
(a)  R and P = (±√12, 0), Q = (2, 16)



(c)  v = –2 or 4; w = 16; S = (0, 32); T = (2, 0); U = (6, 32); x = 8
7.
(c)  
[image: image7.wmf]2
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(√2 – ln (√2 + 1))
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6663 Core Mathematics C1

1.
2x3 + 2x + 2
[image: image8.wmf]2

1

x

 + c
2.
x > 9 or x < −2
3.
(a)  (−3, 0); (0, 9)
(b)  (0, 9 + k)
4.
(a)  a2 = 4; a3 = 7; 
(b)  73
5.
(a)  4x3 + 
[image: image9.wmf]x

3

; 
(b)  1 − 16x−2
6.
(a)  13  (b)  8 + (−2) 
[image: image10.wmf]3


7.
a = 5; d = 0.4
8.
(a)  p = (−1 or) 4
(b)  −4
9.
(a)  x(x2 − 8x +15)
(b)  x(x − 5)(x − 3)  

10.
(a)  c = 
[image: image11.wmf]2
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-

  (c)  4y + 13x + 6 = 0
11.
(a)  y = 
[image: image12.wmf]2

1

x + 
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(b)  (7, 6)
(d)  45
19
6690 Decision Mathematics D2

3.
(b)  480 mins (8 hrs)
(c)  396 minutes (< 7 hours)
(d)  346 mins
4.
(a)  either 
[image: image14.wmf]P
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 or 
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 cost £21000


(b) not unique – gives another solution 

5.
Route S, C, F, J, T; Profit - £20000

6.
(c)  
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(d)  cost = 1497 units

18

6689 Decision Mathematics D1

2.
(b)  A = P; D = K; H = Y; M = C; R = B; S = F

3.
(a)  AD, DE, CF, FG

(b)  471 km

4.
(b)  ABDFGI; length = 108 miles

(d)  ABEDFGI; length = 118 miles

5.
(c)  D = 2; F = 8

(e)  Day 15: C;  Day 25: G, H, E, F
6.
(a) 
7x + 10y + 10z + r = 3600



6x + 9y + 12z + s = 3600



2x + 3y + 4z + t = 2400



P − 35x − 55y − 60z = 0


(c)  p = 20400; x = 0; y = 240 z = 120; r = 0 s = 0 t = 1200
7.
(c)  x = 0, y = 0, z = 14, r = 0, s = 4, t = 18, p = £91


(d)  P – 90x – 25y + 65r = 9100

(e)  P = 9100 + 90x + 25y – 65r ; so increasing  x or y increases the

profit 

(f)  the 
[image: image17.wmf]5
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 in the x column and 2nd (s) row
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6664 Core Mathematics C2

1.
64 + 192x + 240x2
2.
14
3.
(a)  2
(b)  loga 99
4.
(a)  −6
(c)  (x + 3) (2x + 5) (x − 4)
5.
(b)  1.933, 2.408
(c)  1.8278
6.
(a)  5
(b)  78.7, 258.7
7.
(a)  3y + x = 8
(c)  (x − 5)2 + (y − 1)2 = 10
8.
(a)  1.38 m
(b)  1.46 m2
(c)  0.92 radians
(d)  3.03
9.
(b)  
[image: image18.wmf]5

1

 or 
[image: image19.wmf]5

4


(c)  20 or 5
(e)  n = 15

10.
(a)  
[image: image20.wmf]3

10

 and 2
(b)  −4
(c)  
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(d)  33
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6665 Core Mathematics C3
1. (a)  
[image: image23.wmf]1
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(b)  
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2. (a)  3e3x + 
[image: image25.wmf]x

1


(b)  3x(5 + x2)
[image: image26.wmf]2

1


4.
(a)  425 °C
(b)  t = 7.49
(c)  (() 1.64 °C/min

5.
(b)  x1 = 0.2670, x2 = 0.2809, x3 = 0.2746, x4 = 0.2774

6.
(c)  135°

7.
(b)  −∞ < f(x) < ∞
(c)  ln
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(d)  1
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8.
(a)  
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6686 Statistics S4


2.
(a)  10.376 < ( 2 < 449.07
4.
(a)  Data not collected in pairs


(b)  (− 0.6066, 0.6466)

(c)  (0.7 outside interval, Manager need not be concerned
5.
(a)  0.0403
(b)  0.54
(c)  Y1 ( 6
(d)  0.0839
(e) 0.8088
(g) (i)  0.62

6.
(b)  4
(e)  
[image: image30.wmf]5
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t4 
(g)  19.5

16

6691 Statistics S3

2.
(a)  N(90, 0.25); Application of central limit theorem as sample is large
(b)  0.0228
4.
(a)  0.733
5. 
(a)  Mean = 1045.50; Variance = 1.879.64
(b)  Independent (used in variance formula)
(c)  0.1515

6. 
Insufficient evidence to reject H0. No association between age and colour

7. (a)  0.193
(b)  (49.02, 50.98)
(c)  (49.59273, 50.40727)


8.
(a)  (5, 05)

5

 6666 Core Mathematics C4

1.
7x + 2y − 2 = 0

2.
(a)  A = −
[image: image31.wmf]2

3

; B = 
[image: image32.wmf]2

1


(b)  −1 − x + 0x2 + 4x3
3.
(a)  12
(b)  88.8264
4.
(a)  y − 
[image: image33.wmf]2

3

 = 
[image: image34.wmf]3

1

(x − 
[image: image35.wmf]2

1

)
5.
(a)  a = −5 and b = 11
(b)  2i + 3j + 7k
(c)  2 : 3
6.
(a)  0.5 ln 1.5;   1.5 ln 2.5
(b) (i)  1.792
(ii)  1.684

7.
(c)  6; t = 3
8.
(c)  
[image: image36.wmf]2
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6674 Further Pure Mathematics FP1

1. 
(a)  −1 + 2i
(b)  2.03

3.
(a)  12
y = 2 cos2x − 
[image: image37.wmf]4

p

 sin 2x + 3x sin 2x
4.
(a)  x = (6i − (6i

5.
(a)  A = 24 and B = 2
(c)  194380

6.
(b)  ( ( (0.255, 0.26)
(c)  11.16

7.
(a)  x = 0, 1
(c)  0 < x < 1

8.
(a)  S = 
[image: image38.wmf]600
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(b)  9
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6684 Statistics S2

1.
(a)  125
(b)  1.70

2.
(a)  0.175
(b)  
[image: image40.wmf]4

1


(c)  0.9861
3.
(a)  X ~ Po(7)
(b)  0.1277
(c)  0.1492
4.
(a)  0.868467…

5.
(b)  0.016808…
(c) (i)  0.2020  (ii) 0.2147

6.
(b)  
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(c)  2.7142


(d) 2.8078
(e)  4
(f) Mean < Median

7.
(a)  {X ( 1 ( X ( 10}
(b)  4.477%
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6683 Statistics S1

1.
(b) (i)  37 mins

2.
(a)  0.037
(b)  19.27
(c)  24.8


3.
(a)  Sxy = 71.4685; Sxx = 1760.45875
(b) y = 0.324 + 0.0406x
(c)  2461.948
(d)  l = 2460.324 + 0.0406t
(e)  2463.978

4.
(a)  3
(b)  7
(c)  18

5.
(b)  1.70; 0.095
(c)  0.3372
6.
(b)  
[image: image42.wmf]10

1


(c)  
[image: image43.wmf]100

41


(d)  
[image: image44.wmf]100

21


(e)  0.667
7.
(a)  0.338
(b)  0.46
(c)  0.743
(d)  0.218

7

Further Pure Mathematics FP2

2.
(a)  cos 2x = −2(x −
[image: image45.wmf]4

p

) + 
[image: image46.wmf]3

4

(x − 
[image: image47.wmf]4

p

)3 − 
[image: image48.wmf]15

4

(x − 
[image: image49.wmf]4

p

)5 + …


(b)  −0.416147
3.
(b)  θ ( 1.21, 1.93; θ = 
[image: image50.wmf]4

p

, 
[image: image51.wmf]4

3

p


4.
(a)  x0.1 ( 0.04; x0.2 ( 0.0788; x0.3 ( 0.115
(b)  0.4t − 0.2t3
(c)  0.1146
5.
(a)  x = 
[image: image52.wmf]4

1

 ln(2 + (3) or x = 
[image: image53.wmf]8

1

 ln(7 + 4(3)
 
6.
(b)  53
[image: image54.wmf]3

1

(
8.
(c)  
[image: image55.wmf]2

1

(9e − 65e−1)


9.
(c)  
[image: image56.wmf]m
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(e)  
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Further Pure Mathematics FP3

2
(a)  cos 2x = −2(x − 
[image: image58.wmf]4

p

) + 
[image: image59.wmf]3

4

(x − 
[image: image60.wmf]4

p

)3 − 
[image: image61.wmf]15

4

 (x − 
[image: image62.wmf]4

p

)5 + …

(b)
−0.416147

3. 
(b)  θ ≈ 1.21, 1.93; θ = 
[image: image63.wmf]4

3

,

4

p

p




4.
(a)  x0.1 = 0.04; x0.2 = 0.0788; x0.3 = 0.115
(b)  0.4t − 0.2t3
(c)  0.1146

5.
(a)  λ1 = 2, λ2 = 3
(b)  
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(d)  y = x; y = 
[image: image65.wmf]2
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x
7.
(a)  −15i − 10j − 10k
(b)  r.(3i + 2j + 2k) = 7



(c)  (r − (
[image: image66.wmf]2
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j + 3k)) ( (2i − j − 2k) = 0
(d)  P: 
[image: image67.wmf]÷

ø

ö

ç

è

æ

-

9

14

,

9

2

,

9

13


13
6681 Mechanics M5

1.
(b)  
[image: image68.wmf]3
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ma2
2.
7i + 6j – 3k
3.
(a)  3i + 
[image: image69.wmf]2

1

j(e2t − 1)
(b)  x = 3
4.
(a)  (4i + 2k) N
(b)  
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5.
(b)  M(1 − 
[image: image72.wmf]k
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)
6.
(a)  −
[image: image73.wmf]a

g

3

2

 sin θ = 
[image: image74.wmf]q
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(b)  2(
[image: image75.wmf]g
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(c)  
[image: image76.wmf]3
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7.
(b)  
[image: image77.wmf]ag
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(c)  
[image: image78.wmf]6
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6680 Mechanics M4

1.
096
2. 

[image: image79.wmf]2

1

mU 2(cos2 ( + e2 sin2 ()
3.
(b) (i)  571 m  (ii)  2.05 pm

5.
(b)  
[image: image80.wmf]5
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ln

2

k

m


6.
(a)  mu
[image: image81.wmf]2


(b)  d
7.
(b)  
[image: image82.wmf]4

l

(sin 2vt + cos 2wt − 1)
(c)  
[image: image83.wmf]4

l

((2 − 1)
9

6677 Mechanics M1

1.
(c)  30.5 m
2.
(a)  2.25 m s–1
(b)  1.5 Ns

3.
(a)  2.5 m s–2
(b)  31.7 m s–1
(c) 1.69 s

4.
(a)  0.27
(b)  3.76 m s–2
5.
(a)  70 N
(c)  30

6.
(a)  0.7 m s–2
(b)  770 N
(c)  58 m

7.
(a)  6.5 km h–1

(b)  337
(c)  8.5i + 23j

(d)  11i + (17 + 5t)j
(e)  1512 hours
(f)  4.72 km
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6678 Mechanics M2

1. 
6 s
2.
(a)  14.4 kW
(b)  0.4m s(2
3.
(a)  25.1 Ns
    (b) 18.9 m s(1
4. 
(a) (i)  
[image: image84.wmf]2

5

a      (ii)  
[image: image85.wmf]3

4

a
     (b)  ( = 14.9°
5.
(b)  3.5 s

7.
(a)  22.4 J
(b)  6.4 m s(1
(c)  4.27 m s(1
8.
(a)  
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(c)  
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6679 Mechanics M3

1.

[image: image89.wmf]3

8


2.
(b)  
[image: image90.wmf]7

2


3.
(a)  19.7 N
(b)  5.44 m s(1
4.
2a
5.
(a)  1.8 m s(1
6.
(b)  2 < t < 5
(d)  6.98

7.
(a)  
[image: image91.wmf]2
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