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6671 Pure Mathematics P1

1.  
(a)  71071
(b)  71355

2. 
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5.
(b)  (30, 5) ; (150, 5) ; (90, (5)



(c)  10, 50, 130, 170   

6.
(a)  1.14
(b)  A = 4, B = 9, C = (7
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(b)   x < 20
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Grade Boundaries for June 2002 examinations

The table below gives the lowest raw marks for the award of the stated uniform marks (UMS):

	Module
	80
	70
	60
	50
	40

	Pure Mathematics P1
	50
	42
	34
	27
	20

	Pure Mathematics P2
	56
	48
	40
	32
	25

	Pure Mathematics P3
	61
	53
	45
	38
	31

	Pure Mathematics P4
	60
	52
	44
	37
	30

	Pure Mathematics P5
	62
	54
	46
	39
	32

	Pure Mathematics P6
	60
	52
	45
	38
	31

	Mechanics M1
	51
	43
	36
	29
	22

	Mechanics M2
	56
	49
	42
	36
	30

	Mechanics M3
	61
	53
	46
	39
	32

	Mechanics M4
	54
	48
	42
	36
	30

	Mechanics M5
	59
	51
	44
	37
	30

	Mechanics M6
	58
	51
	44
	37
	30

	Statistics S1
	51
	44
	37
	31
	25

	Statistics S2
	58
	51
	44
	37
	30

	Statistics S3
	80
	71
	62
	54
	46

	Statistics S4
	60
	53
	46
	39
	32

	Statistics S5
	56
	49
	43
	37
	31

	Statistics S6
	80
	70
	60
	50
	40

	Decision Maths D1
	52
	46
	40
	34
	28

	Decision Maths D2
	67
	59
	52
	45
	38


  All marks out of 75 except S3 and S6, which are out of 100.
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9801 Advanced Extension Award
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6.
(a)   n1 = 2, n2 = 10 ; n1 = 4, n2 = 8
(b)  
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6672 Pure Mathematics P2

1. (a)  
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(b)  12

(c)   40095

2.
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3.
(a)  0, 29.05, 33.46
(b)  v = 33.76 at t = 24.5


(c)  359.65  

4.
0(, 60(,  90(,120(, 180(, 240(, 270(, 300(
5. 
(b)  
[image: image27.wmf]4

1

and
[image: image28.wmf]2

3
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(ii)  9 + ln 3
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(a)  16, 2
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6673 Pure Mathematics P3

1. 
(a)  a = (2,  b = 5

2. 
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3. 
(a)  (4,8);  17
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(c)  0.863


(d)  0.0026
6.
(a)  (0 , 2), (0 , (6), 
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7.
(b)  £2700
(c)  18.5 years

8.
(a)  r = (9i ( 2j + k) + (((3i + 4j + 5k) 
(b)  p = 6, q = 11

(c)  39.8(

(d)  7.2i + 0.4j + 4k
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6690 Decision Mathematics D2

1. (b)  A E F B C O A; 101
(c)  A E F B C D E A
(c) B C D E A F B; 98

2.
(a) A plays II or IV and B plays III
(b) (II , III) and (IV , III)
(c) 1

3.
(b) S B F T; 7 units

4.
(b) 4
[image: image42.wmf]5

1

 to A
5.     
15 hours

6.
(a) AB, BC, CF, FD, FE
(b) (i) 744  
(ii) DA or AE

(c) 498

7. 
(b)  I13 = 4; I21 = 1; I31 = (1; I32 = 2

(d)  525 units
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6689 Decision Mathematics D1

1.  
 
(a)   Datchet, Wraysbury, Staines, Feltham, Halliford, Ashford, Poyle, Colnbrook, Laleham.

2.       (b)  P = 11;  x = 1;  y = 
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;  z = 0;  r =
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(c)  P = 11 ( z ( s ( t

3. 
(a)  1(C, 2(B, 3(A, 4(E, 5(D and 1(C, 2(A, 3(D, 4(B, 5(E
(b)  2(B = 4(C = 1(E;  2(D = 5(E
4.         (a)  A B F E H I;  22 km
(b) (i)  AB, BF, FE, EH, HI

(ii) A B F B E F G I F E H I H E C D A C B A


(iii) 113km

6. 
(a)  B, F, J, K, N (not I); 25 hours
(b)  A = 2; C = 3; D = 5; E = 2; G = 2; H = 2; I = 2; L = 7; M = 4; P = 4
(c)  3

7. (b) (i) 6; 8
(c)  (i)  SF1BR​(6; SF2BR(3; SF2CR(3; SF3R(4.  Total flow = 30

8. (a)   
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(c)  x = 160;  y = 220;  Cost  = £920

(d)   x = 350;  y = 125;  Cost = £1300
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6674 Pure Mathematics P4

2. 
(a)  1.64

3.
(b)  
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(a)  5(2
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1. (a)  y sec x  = sin x + C (y = sin x cos x + C cos x)

(b)  
[image: image53.wmf]÷

ø

ö

ç

è

æ

0

,

2

p

 and 
[image: image54.wmf]÷

ø

ö

ç

è

æ

0

,

2

3

p


7. (a)  y =  Ae(0.5t  + Be(3t + t2 ( t + 1

(b) y = 
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(a)  (4a, 1.11) and (4a, (1.11)
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6675 Pure Mathematics P5

1.
(b)  
[image: image59.wmf]e = 
[image: image60.wmf]4

7


(c)  
[image: image61.wmf])

0

,

7

(

 and 
[image: image62.wmf])

0

,

7

(

-


2.

[image: image63.wmf]2

3

3

=

r


3.

[image: image64.wmf]2

1

ln

 and 
[image: image65.wmf]3

4

ln


4.
(b)  
[image: image66.wmf]

 EMBED Equation.3  [image: image67.wmf]720

90

8

15

64

2

4

6

-

+

-

p

p

p


5.
(c)  
[image: image68.wmf]y

sin

ln

=

x


(d)  
[image: image69.wmf]÷

ø

ö

ç

è

æ

+

=

2

sin

ln

p

y

x


7.
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6688 Statistics S6

2.
Critical value = 0.1445 so reject H0.  Objects presented visually are not recalled more accurately than those presented aurally.

3.
Critical value = 9 so there is not enough evidence to reject H0 that the median = 72.

4.       (a)  
[image: image73.wmf]483088
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(b)  Critical value = 0.5672.  Accept H0 that 
[image: image75.wmf]b

= 1.5

5.
(a)  
[image: image76.wmf]08

.
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(b)  action limit = 0.114; warning limit = 0.120

6.
(a) Critical value = 20. Reject H0, there is evidence that there is a difference between the time girls and boys take to solve puzzles.
(b) Critical value = 3.104.  There is evidence that boys are quicker at solving puzzles than girls.

7.
(c)  
[image: image77.wmf]2
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F

>10.9. 3 is not in the critical region therefore not enough evidence to reject H0.



(d)  
[image: image78.wmf]3
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F

> 9.78.  22.4288 is in the critical region so there is evidence to reject H0.  Different types of flowers do live different lengths of time.
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6687 Statistics S5

1.
(b)  1; 
[image: image79.wmf]3

1


2.
(a) Geometric(0.4); 2.5     (b) 5; 7.5


(c) 0.138

3.
(a)  0.455
(b)  0.870
(c)  0.647

4.
(a)  0.3033
(c ) (i)  0.632

(ii)  0.145

(d)   0.446

5.   
(a)  0.665
(b)  0.329
(c)  0.960
6.
(a)  0.0311
(b)  0.216
(c) (i)  0.0318

(ii)  0.690
(d)  0.0600

7.
(b) 
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6676 Pure Mathematics P6

2.
(a)  1.3218
(b)  1.7568 or 17569

3. 
(a) (i)   
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(a)  
[image: image85.wmf]y

dx

dy

dx

y

d

dx

dy

-

-

2

2

3


(b)  
[image: image86.wmf]...

6

5

1

3

2

x

x

x

y

+

-

+

=


5.
(a)  3
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(c)  P = 
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D = 
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7. (a)  r = i + 2j + 3k + 
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((3i + 5j + k)

(b)  
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(c) r.((3i + 5j + k) =  (1
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6677 Mechanics M1

1. 
(a)  3.75 m s(2
(b)  116
[image: image94.wmf]3

2

 m

2.
(a) 2.2 m s-1
(b) 0.9 kg or 1.8 kg

3.
(a)  6.5 N
(b)  55 cm


4.
(a)  88.3 N  
(b)  74.7 N  

5.
(a)  153.4(
(b)  (2i ( 3j) m s(2 
(c)  7.21 N


(d)  v = ((5 + 2t)i + (7 ( 3t)j 

(e)  2.4 s

6.
(b)  7 s

(d)  2360 N
(e)  688 N

7.
(b)  
[image: image95.wmf]h
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6686 Statistics S4

1.       

[image: image96.wmf]344

.

0

=

a

; 
[image: image97.wmf]75

.

2

=

b


2. Critical value = 1.415.  Not significant.  Insufficient evidence to support the chemist’s claim

3. (a)  
[image: image98.wmf]2

m



(b)  A1 is unbiased, bias for A2 = 
[image: image99.wmf]2

2

s


4.
(a)  Critical value = (()1.699.  Significant evidence to confirm doctors statement

(b) Critical values = 16.047 and 45.722.  Not

significant, insufficient evidence that variance of heights of female Indians is different to that of UK females.

5. 
(a)  Critical value = 3.87.  Not significant, variances are the same.

(b)   Critical value = 1.771.  Insufficient evidence to support parent’s claim.

6.   
(a)  (1.13, 2.23)
(b)  1.09 < 
[image: image100.wmf]2

s

 < 3.46


(c)  0.0951

7.
(a)  0.0086
(b)  0.0579
(c)  0.0016


(d)  0.3669
(f) (i)  0.32(0.33
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6685 Statistics S3

2. Critical value = 2.86, H0 is rejected, there is a difference in 

the mean playing time.

3.
(a)  
[image: image101.wmf]M

~ 
[image: image102.wmf](
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.

2

2

,

80

 or  N(80, 0.676)

(b)  0.0344


(c)  0.0294
4.
(a)  0.576
(b)  Critical value = 0.5636.  There is evidence of correlation between performance and dedication.

5.
Critical value = 12.7.  There is evidence of association between gender and facility

6. 
(a)  R = 43.76;   S = 54.68;   T = 43.75

(b) Critical value = 5.69.   No evidence to reject H0.  

The binomial model with n = 8 and p = 0.5 is a suitable

model.
7. (a)   502.2; 26.622
(b)   (494, 510)
(c)  (499, 505)

(d)   Critical value = 1.47  No evidence to reject H0.  No evidence to suggest the mean is greater than 500g.
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6678 Mechanics M2

1. 
(b)   11.2 m
2.
(a)  9 m s(1
(b)  13.5 m s(1

3.
(a)  2168 N
(b)  300 W 
4. 
(a)  6.86 cm
(b)  32.1(
5.
(b)  21.8 m
(c)  2.2 s
6. 
(a)  
[image: image103.wmf]u
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(b)  
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< e < 
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7.
(b)  68.2(

(c)  0.646
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6679 Mechanics M3

1.       
(a)  t =
[image: image106.wmf]3
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2.
(a)
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(b)  
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3.
(a) 
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(b)  x = 13.9 

4.
(a)  u = 2.89 m s(1
(b)  7.8 N
5.
(b)  r = 
[image: image110.wmf]h
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(a)  
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(c) 
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6684 Statistics S2

2.        (b)  
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3.        (a)  
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(b)  0.86
4. (a) Critical value = 0.0982, do not reject H0

(b)  
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6.         (a)  0.0470
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(iii)  F(x) = 0, x < 0; F(x) = 1 x >10 
(c)  0.928

(d)  4.78  
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1.
(a)  
[image: image128.wmf]6

5



(b)  
[image: image129.wmf]216

25

 

2.
Observe real-world problem; devise a statistical model and collect data; compare and observe against expected outcomes and test model; refine model if necessary.

3.
(c)  0.01
(e)  0.042

4. 
(a)

	x
	1
	2
	3
	4
	5
	6
	7
	8

	P(X=x)
	0.1
	0.1
	0.05
	0.15
	0.1
	0.1
	0.15
	0.25



(b)  5.2

(c)  13.4; 23.04

5.
(a)  Bell shaped curve; symmetrical about mean; mean = mode = median; 95% of data lies within 2 standard deviations of lean; Asymptotic curve etc.  Any two sensible comments. (b)  4585.4583..; 466.6028…

(c)  0.1056



6.
(a) Frequency densities – 5, 0, 10, 4, 110, 75, 1.7 

(b) 19.78/19.8;  0.96/0.963

(c)  20.1


(d)  Median – data skewed.

7.
(a)  0.797 
(b)  r close to 1, value supports use of regression line

(c)  c = (13.6 + 2.92t

(e)  33/34


(f)  Temperature likely to be outside range of validity.  
11
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(b)  0927 hrs

3.
(b)  20

(c)  
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4.
(b)  0.732c


5.
(a)  3i + 2j + k

(b) (i)  v = (4i + 6j (2k


(ii)  R at 11i ( 10j + 5k
6.
(b) 
[image: image133.wmf]3
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1.
v = 6 m s(1

2.
(a)  p = 2; q = (4; r = 3
(b)  ((j ( 2k) N m 





3.
40 m s(1

4.
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5.
(b)  1245 m s(1

6.
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(ii)  
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1.
(a)  
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(b)  
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(b)  1715 N

5.
(b)  10
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