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6663 Core Mathematics C1

1.
(a)  2
(b)  
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2.
(a)  6 + 8x–3
(b)  
[image: image2.wmf]2

6

2

x

 + 4x–1 + c
3.
(a)  a = –4; b = –45
4.
(a)  (3, 15), x = 6; 
(b)  (1, 5), x = 4

5.
y = 2, x = 5; y = –
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, x = –
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6.
(a)  x > 
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  (b)  x > 3 or x < 
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1

  (c)  x > 3 or 
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 < x < 
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1


7.
(b)  y = 18
[image: image9.wmf]2
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x

 – 6x + 
[image: image10.wmf]2

3

3

2

x

 – 12
8.
(a)  3y – x +21 = 0
(b)  (3, 6) 
(c)  10.5
9.
(b)  £109
(d)  n = 50 or 100  

(e)  u100 < 0 (n = 100 not sensible
10.
(b)  y = –7x + 21  (c)  (5, –
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Grade Boundaries for June 2005 examinations

	Module
	80
	70
	60
	50
	40

	Core Mathematics C1
	60
	52
	44
	36
	29

	Core Mathematics C2
	60
	52
	44
	36
	28

	Core Mathematics C3
	61
	53
	46
	39
	32

	Core Mathematics C4
	52
	45
	38
	32
	26

	Pure Mathematics P1
	60
	52
	45
	38
	31

	Pure Mathematics P2
	61
	53
	45
	38
	31

	Pure Mathematics P3
	58
	50
	43
	36
	29

	Pure Mathematics P4/FP1
	59
	51
	43
	35
	28

	Pure Mathematics P5/FP2
	52
	45
	38
	32
	26

	Pure Mathematics P6/FP3
	52
	45
	38
	32
	26

	Mechanics M1
	63
	54
	46
	38
	30

	Mechanics M2
	60
	53
	46
	40
	34

	Mechanics M3
	54
	47
	40
	33
	27

	Mechanics M4
	55
	48
	41
	34
	28

	Mechanics M5
	57
	50
	43
	36
	29

	Mechanics M6
	55
	48
	41
	34
	27

	Statistics S1
	53
	46
	39
	32
	25

	Statistics S2
	61
	54
	48
	42
	36

	Statistics S3*
	82
	72
	63
	54
	45

	Statistics S3 (new)
	60
	53
	47
	41
	35

	Statistics S4
	60
	53
	46
	39
	32

	Statistics S5
	57
	50
	43
	37
	31

	Statistics S6*
	82
	72
	62
	52
	42

	Decision Maths D1
	47
	40
	34
	28
	22

	Decision Maths D2
	65
	58
	51
	44
	38


* All marks out of 75 except S3 and S6, which are out of 100.
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9801 Advanced Extension Award

1.
Greatest length = 12; least length = 2
2.
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3.
u = 2(1 – 2x)–
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4.
(a)  Area = 2p cos p
5.
(a)  
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(d)  
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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: image18.wmf]2

2

1

(√2 – ln (√2 + 1))
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6664 Core Mathematics C2

1.
x = 3,  y = –18
2.
(a)  1.29
(b)  
[image: image19.wmf]6

1


3.
(b)  (x + 4)(2x – 1)(x – 3)
4.
(a)  1 + 12px + 
[image: image20.wmf]2

11

12

´

(px)2 
(b)  p = –2, q = 24
5.
(a)  x = 50, 110
(b)  x = 77.1, 102.9
6.
(a)  1.600, 3.200, 3.394
(b)  43.86
(c)  5260 m3
7.
(a)  0.548
(b)  0.58, 2.56
8.
(a)  (5, 0)
(b)  4
(c)  (1, 0), (9, 0)
(d)  y = –
[image: image21.wmf]7

2

(x – 5)
9.
(b)  39 400
(c) 1 042 000
10.
(a)  6.75
4

6665 Core Mathematics C3
1.
(b)  ( 1 = 131.8°; ( 2 = 228.2°

2. 
(a)  (i) 6 sin x cos x + 2 sec 2x tan 2x  (ii)  3(x + ln 2x)2(1 + 
[image: image22.wmf]x
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)
3. 
(b)  
[image: image23.wmf]x
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(c)  x = ±2
4.
(a)  3ex – 
[image: image24.wmf]x
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(c)  x1 = 0.0613…, x2 = 0.1568…, x3 = 0.1425…, x4 = 0.1445…
5.
(c)  R = 7.21; ( = 0.588
(d)  ( = 0, 2.12
6.
(c)  a = –2, b = –1
(d)  x = –
[image: image25.wmf]6
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7.
(b)  14 years
25
6690 Decision Mathematics D2

1.
(a)


	
	D
	E
	F

	A
	20
	4
	

	B
	
	26
	6

	C
	
	
	14


(c)  cost = £1384
2.
(a)  121; 129
(b)  Add 33 to BF and FB; add 31 to DE and ED


(c)  FCDABEGF; upper bound of 138 km

4.
(c)  Routes ACFIK, ADFIK, ADGJK
5.
(b)  £1 160 000
6.
(c)  A should play I 
[image: image26.wmf]3
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 of time and II 
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of time; Value = 3
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6689 Decision Mathematics D1

2.
(a)  AEBFCDA

3.
(a)  length = 94 km


(b)  Shortest arc is CD (7) so use A and F as end points
5.
(a)  A = 3, B = 2, C = 5, D = 1, E = 4; 

      A = 1, B = 2, C = 5, D = 3, E = 4.
6.
(a)  ACFEGJ; length = 53 km



(c)  ADFEGJ or ACEGJ; length = 54 km
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: image29.wmf]5
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 in the x column and 2nd (s) row
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6666 Core Mathematics C4

1.
2 – 
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x – 
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81

x2 – 
[image: image32.wmf]512

729

x3 + …

2.
(2, –2), (–2, 2)
3.
(a)  
[image: image33.wmf]2
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(b)  ln 54
4.
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5.
(a)  
[image: image35.wmf]4

1

 + 
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1

e2
(b)  0.89022; 3.96243
(c)  2.168
6.
(a)  
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(b)  y – 1 = –
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1

(x – 2)
(c)  y = 
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4
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7.
(a)  (2, 2, –2)
(b)  
[image: image40.wmf]3

1


(d)  6i – 2j + 2k
8.
(c)  
[image: image41.wmf]2
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6671 Pure Mathematics P1
1. (a)  6 + 8x–3  (b)  
[image: image42.wmf]2

6

2

x

 + 4x–1 + c
2.
(a)  a = –4, b = –45
3.
(b)  974 m2
4.
(a)  3y – x + 21 = 0
(b)  x = 3, y = –6
(c)  10
[image: image43.wmf]2

1


5.
(a)  x = –47.9°, 12.1°, 72.1°
(b)  x = 19.5°, –19.5°
6.
(b)  3, 8, 13
(d)  100058
7.
(b)  2.2
8.
(b)  (x ( 3)(x ( 5)(x ( 5)
(c)  3 and 5
(d)  4
(e)  
[image: image44.wmf]3
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6688 Statistics S6

1.
Students do not carry out calculations more accurately when listening to music.
2.
Claim is justified on this evidence.
3.
There is no evidence to suggest that boys are quicker at French translation than girls.
4.
There is evidence that there is a difference in the mean yields between areas.
5.
(a)  0.064

6.
(a)  Randomised Block Design
7.
(a)  y = 2608.30 – 3.05x
(b)  –3.83 and –2.27


(c) Assumption is justified.
22

6687 Statistics S5
1.
(a)  13
(b)  29
2.
(a) 0.73
(b)  0.315

3.
(b)  2.38
(c)  1.28
(d)  0.286

4.
(a)  0.180
(b)  0.148
(c)  0.022


(d)  Probability is small so unlikely coughs at random, i.e. there is some ground for the accusation.

5.
(a)  
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(b)  
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(c)  8
(d)  0.10
(e)  0.01
6.
(b)  0.2903
(c)  0.1244
(d)  0.58
(e)  0.510
(f)  0.5196

7.
(a) (i)  0.804
(ii)  0.598
(e)  0.11

7

6672 Pure Mathematics P2

1.
(a)  1.29
(b)  
[image: image47.wmf]6
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2.
(a)  1 + 12px + 66p2x2
(b)  p = –2, q = 24

3.
(a)  1.600, 3.394, 3.200
(b)  43.9m2
(c)  5270
4.
(b)  
[image: image48.wmf]x
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+
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(c)  ±2

5.
(a)  π[2
[image: image49.wmf]3
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 + 2 ln 3]
(b)  π ln 9

6.
(a)  3ex – 
[image: image50.wmf]x
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(c)  x1 = 0.0613…, x2 = 0.1568..., x3 = 0.1425…, x4 = 0.1445...

7.
(c)  a = –2, b = –1
(d)  x = 
[image: image51.wmf]6

1


8.
(a)  
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(b) (ii)  
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6673 Pure Mathematics P3
1. 
(a)  0
(b)  
[image: image54.wmf]4
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(c)  x = 2
2.
(a)  a = 6, n = 2.5
(b)  67.5
3.
(a)  
[image: image55.wmf]2

1

x sin 2x + 
[image: image56.wmf]4

1

cos 2x + c
 (b)  
[image: image57.wmf]4

2

x

 + 
[image: image58.wmf]4

x

 sin 2x + 
[image: image59.wmf]8

1

cos 2x + k
4.
(a)  r = 3 (both circles); Centres (2, 0) and (5, 0)
(b)  3√3
5.
(a)  1975.31
(b)  –800.92



(c)  rate of decrease in value on 1st January 2005 
6.
(a)  c = 4, d = 7
(b)  –4i + 3j + k
(c)  27.9
7.
(b)  
[image: image60.wmf]6

6

r

 = Bt + c
(c)  6.53 cm
8.
(a)  y – 2 = –9 (x – 
[image: image61.wmf]3

2

)

(c)  
[image: image62.wmf]6
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 + 
[image: image63.wmf]4
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6686 Statistics S4


1.
(a)  0.965
(b)  Upper = 4.68, Lower = 0.3215
2.
(a)  There is insufficient evidence of a difference in the variances of the lengths of the fence posts.

(b)  The distribution of the population of lengths of fence posts is normally distributed.
3.
Insufficient evidence to reject H0 and thus the mean weight of flour delivered by the machine is 1010g.
4.
(a)  Data not collected in pairs

(b)  Use data from twin lambs

(c)  Age, weight, gender


(d)  The weight gained by the lambs is different for each diet


(e)  Diet B – it gives the higher mean
5.
(c)  0.0004
(e)  0.00129
(f)  0.99870...


(g)  Increase the number of trials/critical region
6.   
(a)  (206.08…, 208.1156)
(b)  (0.94125, 4.0187)
7.
(d)  
[image: image64.wmf]m
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(e)  Use p2; Var (p2) < Var (p1)
20

6685 Statistics S3

2.
0.4875
3.
There is no evidence of association between treatment and length of survival.

4.
(b)  Linear association between s and d

(c)  Sss = 26.589; Sdd = 152.444; Ssd = 59.524


(d)  0.93494


(e)  Levels of serum and disease are positively correlated.

(f)   Linear correlation significant but scatter diagram looks non‑linear
5. 
Number of computer failures per day can be modelled by a Poisson distribution. 

6. 
(a)  7682.5
(b)  Sample size (≥) 97 required

7. (a)  0.1336
(b)  0.8413
(c)  0.1625


(d)  All random variables are independent

9

6674 Pure Mathematics P4/Further Pure Mathematics FP1

1. 
(b)  
[image: image65.wmf]861

10


2.
(a)  1 – 3i;  –2

3.
y = 
[image: image66.wmf]2
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c
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x

+

+

+


4.
(a)  1.2
(b)  1.16

5.
(a)  2.159
(b)  4 + 2i
(c)  –1.695

6.
(b)  x = –1 ± √6
(c)  x > 3

7.
(a)  x = Ae(2t + Be–
[image: image67.wmf]2

1

t + t + 2
(b)  A = 1, B = 0, x = e(2t + t + 2

8.
(b)  R = a2(8π + 9√3)
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6675 Pure Mathematics P5/Further Pure Mathematics FP2
1.
(a)  
[image: image68.wmf]2

1

arcsin 2x – 
[image: image69.wmf]4

1

√(1 – 4x2) (+ c)
(b)  0.372
2.
(b)  
[image: image70.wmf]289

128


3.

[image: image71.wmf]5
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p


4.
(b)  
[image: image72.wmf]4

1

(e2 – 1)
5.
(b)  4py = x + 16ap2
(d)  Focus 
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; Directrix x = 
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7.
(c)  2√3


8.
(c)  ± ln
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6684 Statistics S2

1.
(a)  125
(b)  1.70
2.
(a)  0
(b)  4
(c)  
[image: image76.wmf]3

4


(d)  1, x > 6; 0, x < 2


(e)  0.275
3.
(b)  0.0821
(c)  0.1334
(d)  0.07
5.
(a)  0.1563
(b)  0.6288
6.
(b)  
[image: image77.wmf]15

16


(c)  
[image: image78.wmf]3

2


(d)  1.08
(e)  negative skew
7.
(a)  X ( B(10, p)
(b)  0.1460

(c)  Doctor’s belief not supported by sample
(d)  9
18

6683 Statistics S1

1.
Diagram A:
 –0.79   As x increases, y decreases


Diagram B:    0.08   No real pattern


Diagram C:    0.68   As s increases, t increases

2.
(a)  Distance is continuous
(b)  0.8, 3.8, 5.3, 3.7, 0.75, 0.1
(c)  Q2 = 58.8; Q1 = 52.48; Q3 = 67.12
(d) 
[image: image79.wmf]x

 = 62.5; s = 15.8


(e)  0.1366; positive skew

3.
(a)  y = –0.425 + 0.395x
(b) f = 0.735 + 0.395m
(c)  93.6

4.
(b)  Distribution is positive skew


(c)  Many delays are small so passengers should find these acceptable or sensible.

5.
(a)  
[image: image80.wmf]17

1


(b)  3
[image: image81.wmf]17

13


(d)  13.3
6.
(a)  0.0764
(b)  0.6393
(c)  153.2

7.
(a)  0.338
(b)  0.46
(c)  0.743
(d)  0.218
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6676 Pure Mathematics P6/Further Pure Mathematics FP3

1.
(a)  6 – 
[image: image82.wmf]3
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+
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2
(b)
a + 2c = 1 and b + 2d = 7

3. 
(a)  6i + j –4k
(c)  –2
(d)  
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4.
(b)  –
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[image: image85.wmf]3
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(c)  |ω – 
[image: image86.wmf]3
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| = |ω|

5.
(c)  ( = 0, π
6.
(a)  
[image: image87.wmf]4

1


(b)  1.05125
(c)  –
[image: image88.wmf]8
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(d)  1 + 
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x + 
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x2 – 
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(e)  1.05119
7.
(b)  
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(c)  λ = –1
(d)  (k)
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6677 Mechanics M1
1.
(a)  3.6 m s–2
(b)  440 m
2.
(a)  4.4 m s–1
(b)  2.16 Ns
3.
(a)  7.5 N
(c)  12 N
4.
(a)  18 N
(b)  0.12 m s–2
5.
(b)  78 m
(c)  35 s
6.
(a)  9g or 88.2 N
(b)  0.875 m
7.
(a)  0.24 m s–2

(b)  534 N
(c)  54 m

8.
(a)  9.43 m s–1

(b)  (2i + j) + (5i + 8j)t
(c)  1.6s

(d)  4.25 m s–1
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6682 Mechanics M6

1.

[image: image94.wmf]m
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2.
(b)  
[image: image95.wmf]5
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g sin (
5.
(b)  2 or 8
6.
(b)  –
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(c)  
[image: image97.wmf]a
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6681 Mechanics M5

1.
39 J

2.
3e–tj + (2i – 4j) e–2t
3.
(a) 
(–i + 3j + 2k) N

(b)
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4.
(b)  
[image: image99.wmf]w
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5.
(a)  
[image: image100.wmf]4
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(b)  2π
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7.
(b)  
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6678 Mechanics M2

1. 
(a)  35 m s(1
(b)  14.6 m s(1
2.
(a)  3 cm
(b)  
[image: image104.wmf]7

1


3.
(a)  4
(b) –36i + 8j
4. 
(a)  1.8 m
(b)  6.75 m s(1
5.
(a)  
[image: image105.wmf]3

2


6.
(a)  1020 N
(b)  778 N
7.
(a)  118 J
(b)  10 N
(c)  0.39
(d)  5.39 m s(1
14

6679 Mechanics M3
1.
10.88 m s–2
2.
(b)  56°
3.
(a)  
[image: image106.wmf]2
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