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6663 Core Mathematics C1

1.
(a)  2
(b)  
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2.
(a)  6 + 8x–3
(b)  
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2

x

 + 4x–1 + c
3. (a)  –4; b = –45
5.
y = 
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; x = –
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6.
(a)  x > 
[image: image5.wmf]4
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  (b)  x  > 3 or x < 1 + 6x(2 ( 27x(4 
(d)  minimum

7.
(b)  87.8
(c)  100
(d)  
[image: image6.wmf]11
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8.
(a)  3x2 ( 14x + 15
(b)  (3, 12) 
(d)  1
[image: image7.wmf]3
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Grade Boundaries for June 2004 examinations

	Module
	80
	70
	60
	50
	40

	Core Mathematics C1
	67
	58
	50
	42
	34

	Core Mathematics C2
	59
	51
	44
	37
	30

	Core Mathematics C3
	60
	52
	44
	36
	28

	Core Mathematics C4
	58
	50
	42
	35
	28

	Pure Mathematics P1
	56
	49
	42
	35
	29

	Pure Mathematics P2
	56
	49
	42
	36
	30

	Pure Mathematics P3
	62
	52
	42
	32
	23

	Pure Mathematics P4
	64
	56
	48
	41
	34

	Pure Mathematics P5
	56
	49
	43
	37
	31

	Pure Mathematics P6
	51
	45
	39
	33
	27

	Mechanics M1
	61
	54
	47
	40
	34

	Mechanics M2
	52
	46
	40
	34
	28

	Mechanics M3
	57
	50
	44
	38
	32

	Mechanics M4
	64
	57
	50
	44
	38

	Mechanics M5
	78
	69
	61
	53
	45

	Mechanics M6
	65
	57
	50
	43
	36

	Statistics S1
	60
	53
	46
	39
	33

	Statistics S2
	82
	72
	62
	52
	42

	Statistics S3
	46
	40
	34
	28
	23

	Statistics S4
	64
	58
	52
	46
	41

	Statistics S5
	60
	53
	46
	39
	33

	Statistics S6
	82
	72
	62
	52
	42

	Decision Maths D1
	46
	40
	34
	28
	23

	Decision Maths D2
	64
	58
	52
	46
	41


All marks out of 75 except S3 and S6, which are out of 100.
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9801 Advanced Extension Award
1.
180( and 225(
2.
(a) (i)  1 + 2x + 3x2 + 4x3 + …
(ii)  n + 1
(d)  
[image: image8.wmf]49

47


3.
(b)  k = (1,  8
(c)  0< p < 32 

4.
(a) (i)  r = 2
(b)  q = 30

5.
(b)
(i)  
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6.
(b)  p = 2.6
(c)  k = 2
(f)  n = 10

7.
(a)  b = 
[image: image11.wmf]2

a,   c = 
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6672 Pure Mathematics P2

1. 
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2.
(i)  3
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3.
(a)  x36 ( 6x32 + 
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x28 ( 
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(b)  (
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(a)  
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5.
(b)  x2 = 1.58;  x3 = 1.68;  x4 = 1.70

(d)  x = (1, division by zero not possible

6.
(a)  2a ( b
(b)  2 + a + 
[image: image19.wmf]2

1

b
(c)  2a ( b = 1, 2 + a + 
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b = 1


(e)  x = 0.669;  y = 0.089

7.
(a)  1 + 
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x


(b)  y ( 
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 = 
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6

x 
(c)  1.24, 1.55, 1.86


(d)  2.4275

8.
(a)  
[image: image24.wmf]3
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(b)  domain: x ( ℝ;  range: f–1(x) > 2 


(c)  8.70      (e)  (0, ln 6), (
[image: image25.wmf]3

5

, 0),  (
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6673 Pure Mathematics P3

2. 
(a)  3
(c)  x(2x ( 1)(x + 2)

3. 
(a)  (x ( 5)2 + (y ( 13)2 = 133
(b)  5x ( 12y ( 38 = 0

5.
(a) A = 1, B = 2 
(b)  3 ( x + 11x2
(c) not valid

6.
(a)  
[image: image27.wmf]2
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(c)  6 ln 2 + 
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7.
(b)  A = 
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(a)  (3
    (b)  
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6690 Decision Mathematics D2

2.
88 points

3.
(a) (i)  714
(ii)  552
(b)  472
(c)  472 ( solution ( 552

4.
(b)  Value to Emma is  (
[image: image33.wmf]11
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(c)  Value to Freddie 
[image: image34.wmf]11
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, pay-off matrix is 
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5.
(c) 

	
	d
	e
	f

	A
	45
	
	

	B
	5
	30
	

	C
	
	30
	10
	Cost = 545



(e)



	
	d
	e
	f

	A
	15
	30
	

	B
	35
	
	

	C
	
	30
	10
	Cost = 425


6.
(d)  total expected profit = £2600
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6689 Decision Mathematics D1

2.
(a)  37 minutes
(c)  S – C – E – G – T  39 minutes
3.
(c)  Not unique e.g gives other solution
(d) 299



(e)  DF is the shortest so Start/Finish at A/B

4.
(a) list not in alphabetical order

5. 
(a)  x = 9, y = 16
(b) Initial flow = 53
(c) max flow - 64

6. 
(a)  4x ( y; 3x ( 2y
(c)  (100, 400); Profit = £190 

7. (c)  B, C, E, F, I, J, L
(f)  4 workers needed

5

6674 Pure Mathematics P4

1. 
(b)  26660

2.
(a)  1
[image: image36.wmf]3
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(b)  1.419

3.
(b)  (a2 ( b2) = ( 16; z = (3 ( 5i

4.
x > 1 + (3,  x < (1 + (3

5.
(a)  (2 ( 2(3) + (2(3 + 2)i
(b)  
[image: image37.wmf]12
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(c)  4(2
(e)  2(5

6.
(a)  y = 
[image: image38.wmf]x
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(b)  x = 
[image: image39.wmf]2

1

ln 5, y = 
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7.
(a)  y = e(t (A cos t + B sin t + 2)
(b)  y = e(t (2 sin t ( cos t + 2)

8.
(a)  
[image: image41.wmf]÷

ø

ö

ç

è

æ

3

,

2

3

p

a

 and 
[image: image42.wmf]÷

ø

ö

ç

è

æ

-

3

,

2

3

p

a

     (c)  3.022 a2        (d)  9.07 cm2
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6675 Pure Mathematics P5

1. (b)  x = (ln 2

2.
(a)  a = 2, b = 1, c = 16
(b)  
[image: image43.wmf]32

p


3.
(a)  ((5, 0) and (–(5, 0)

4.
( = 
[image: image44.wmf]9

25
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5.
(c)  
[image: image45.wmf]8

1

(3ar arsinh 1 – (2)  =  0.154

6.
(b)  x = 
[image: image46.wmf]2

3

a tan2 (
7.
(a)  6a 
(b)  
[image: image47.wmf]5
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8.
(b) ( (
[image: image48.wmf]3
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6688 Statistics S6

1.
(b)  12
(c)  F3, 12 = 3.49

2.
Critical region: t > 1.860;  insufficient evidence
3.
7.90 is in critical region, therefore diet has no effect on performance of female swimmers

4.
Critical region z ( –1.6449; insufficient evidence

4. (a)  50 g
(c)  (48.5, 51.5)

7.
(a)  ( = 6.0606,  ( = 0.14966

(b)  (0.104, 0.196)


(c) = r = 0.34, s = (0.26
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6687 Statistics S5

1.
(a)  0.61
(b)  
[image: image49.wmf]61

1


(c)  0.0325

2.
(a)  
[image: image50.wmf]ï
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3

x
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       (b)  0.14791
(c)  0.050

3.
(a)
Geometric
           (b) 0.073
(c)  0.766


(d) 
Assume shots are independent and probability of hit is constant

4.
(b)  
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(c)  
[image: image52.wmf]4
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(d)  1 + t + 
[image: image53.wmf]2
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4.   
(b)  A = 1; B = 2
(c)  
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5.
(a)

[image: image55.wmf]5
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(b)  0.055
(c)  0.497
6.
(b)
j = 0.880,  k = 0.587
(d) (i) 0.04  (ii) 0.38



(e)
High probability acceptance for low p is ok; but not very efficient since negative gradient not steep enough

7.
(a) (i)  4.5e(3  (ii)  1 ( 13e(3
(c)  1.23

7

6676 Pure Mathematics P6

1.
2.06; 2.13

2
(a)
sec2 x; 2 sec x (sec x tan x); 



2 sec2 x (sec2 x) + 2 tan x (2 sec2 x tan x)

(b)
1 + 2
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3. 
(a)  
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(b)  r. 
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(c)  2

4.
(b)  ex cos x = 1 + x ( 
[image: image60.wmf]4
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5.
(a)  p =  3     (b)  k = 18      (c)  a = 2(2; b = ((2; c = (2(2



(d)  54(2

6.
(a)  
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(b)  
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7.
(b)  Image is (line) y = (x
8

6677 Mechanics M1

1. 
(a)  86.6 N
(b) 100 N

2.
(b)  (()2 m s(1 in direction of CA


3.
(b)  20 m s(1
4.
(a)  131 N
(b)  163 N
    (c)  0.5 m

5.
(a)  257 N
(b)  12.5 s

6.
(a)  117(
(b)  (4i ( 6j) + t(4i ( 2j)
(c)  p = 36, q = (34

7.
(b)  16 N
(e)  20 m s(1
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6686 Statistics S4


1.
0.94

2.
Insufficient evidence to suggest standard deviation  > 2

3.
(a)  {X ( 3 ( X ( 13}
(b)  (i) 0.7813  (ii) 0.2187

4.
Critical region: t > 1.895

5.
(b)  
[image: image63.wmf]1

ˆ

p

, bias = 0; 
[image: image64.wmf]2

ˆ

p

, bias = 
[image: image65.wmf]6

1

p; 
[image: image66.wmf]3
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, bias = 0

(c)  
[image: image67.wmf]n
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(d)  (i)  
[image: image68.wmf]1

ˆ

p

; unbiased and smallest variance


(ii) 
[image: image69.wmf]2

ˆ

p

; biased

6.   
(a)  (i) 
  (118.8958, 127.30418) 

       (ii)  (16.34336., 115.14806)
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6685 Statistics S3

3.
(a) 
There is evidence that the mean amount of coffee dispensed by B is greater that A.

(b)
Machine B amounts are normally distributed
4.
(a)  83.8
(b)  (76.6, 73.0)


(c)
Journey times independent; sample large enough to use central limit theorem; same distribution/population

6. 
(a)
X ( B(3, 
[image: image70.wmf]6

1

)
(b)  Evidence that Binomial is a good model.


(c)
Degree of freedom would be reduced by 1

7.
(a)  0.93032
(b)  0.8810

9

6678 Mechanics M2

1. 
(a)  0.7 m s(2
(b)  44 400 kW

2.
(a)  10i + 20j m s(1
(b)  63.4(
(c)  40 J

3.
(a)  
[image: image71.wmf]6

5


(b) 14.6(
4. 
(a)  (2t2 ( 7t + 3)i + (5 ( 5t)j


5.
(c)  f > 
[image: image72.wmf]9

1


6.
(b)  0.4 mg ( P ( 13.6 mg
7.
(a)  R = 52 N
(b)  t = 3 s
(c)  48 m
(d)  24 m s(1

10

6679 Mechanics M3

1.
3.67 m s(1
2.
( = 3 mg

3.
(a)  v = 3.8 m s(1
(b)  x = 3.8

4.
(b)  ( max2 = 
[image: image73.wmf]a

g

20

19

; ( min2 = 
[image: image74.wmf]a

g

20


5.
(a)  
[image: image75.wmf]4

5

r


(b)  47.5(
(c)  Won’t topple
6.
(a)  v = 30 m s(1
  (b) R = 1900 N
  (c)  w = 28 m s(1

(d)  change = 560 N
(e)  Lower speed at C ( R reduced

7.
(b)  9 m s(1
(c)  
[image: image76.wmf]18

p


(d)  amplitude = 1.16 m
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6684 Statistics S2

2.
(a)  0.74
(b)  1.5
(c) 
[image: image77.wmf]3

08

.

2

&


3.
Insufficient evidence to support claim.  Do not reject

4.
(c)  0.1216
(d)  0.0024
(e)  Mean = 2; Variance = 1.8

(f)  0.0487

5.
(b)  0.9907
(c)  0.9473


6.
(b)  0.2510
(c)  0.0045
(d)  0.1867

7.
(a)  1.27



(b)  F(x) = 
[image: image78.wmf]ï
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(c)  1.48
(d)  Mean < median; negative skew
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6683 Statistics S1

1.

[image: image79.wmf]12

7


2.
(b)  Shc = 1433
[image: image80.wmf]3

1

;  Shh = 1000
[image: image81.wmf]9

2

;  Scc = 2550


(c)  0.897488
(d)  Taller people tend to be more confident.

         
(e)  c = 317 + 1.43h
(f)  574.4
(g)  161 ( h (193

3.
(a)  a = 0.4; b = 0.1
(b) 0.3
(c)  0.4
(e)  5.64

4. 
(a) (i)  16.875; 1.16592    (ii)  93.75

(c)  
	
	Mode
	Median
	IQR

	First
	18
	47
	2

	Second
	15
	16
	3


5.
(a)  41.587
(b)  0.0594

(c)  Normal distribution is not suitable

6.
(b)  0.2
(c)  0.6
(d)  
[image: image82.wmf]8

5
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6680 Mechanics M4

1.
(b)  
[image: image83.wmf]q

q
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sin

2

2

2

w

w

v

+

-


2. 
e = 
[image: image84.wmf]3

1


3.
(a)  337(
(b)  1.06 pm
(c)  2.31 km

4.
(c)  stable

5.
(b)  a ( 
[image: image85.wmf]2

2

k

g


(c)  
[image: image86.wmf]k

p


6.
(c)  t = 
[image: image87.wmf]g
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 ln 
[image: image88.wmf]÷
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6681 Mechanics M5

1.
(a)  
[image: image90.wmf]÷
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 N
(b)  41.9 Nm
2.
(a)  ((10i + 3j ( 3k) N
(b)  56 J 

3.
(a)  12 ma2
(c)  
[image: image91.wmf]2

5

 mg
4.
(c)  
[image: image92.wmf]c

9

1


5.
(b)  v = u ln 
[image: image93.wmf]2

3

 ( 
[image: image94.wmf]k
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3



6.
(a)  e(t(cos t i + sin t j)
(c)  2( 1 ( 
[image: image95.wmf]2

e

1

)
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6682 Mechanics M6

2.

[image: image96.wmf]mg

125

208


3.
(a)  
[image: image97.wmf]q

sin

2

3

2

-


(b)  54 m s(2

6.
(d)  T = 
[image: image98.wmf]V

a
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