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Section A (Mathematics 1 and 2)

A1. (a)

(b)

A2. (a)

(b)

Marks

[2]
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Page three

A3.

A4.

Marks

[5]

[5]
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A5. (a)

(b) (i)

(ii)

A6. (a)

(b)

A7.

Page four

Marks

[2]

[2]
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[3]

[5]
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A8.

(a)

(b) (i) x = 2

(ii) After division, the function can be expressed in quotient/remainder
form:

Thus the line y = 2x + 1 is a slant asymptote.

(c) From (b), Turning point when

The stationary point at (3, 8) is a minimum turning point.

(d)

Hence a root between –2 and 0.

(e)

Marks

[1]

[1]

[3]

[4]

[1]

[2]

Page five
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A9. (a) z4 = (cos θ + i sin θ)4

= cos4θ + 4 cos3θ (i sin θ ) + 6 cos2θ (i sin θ )2 + 4 cosθ (i sin θ )3 + (i sin θ )4

= cos4θ + 4i cos3θ sin θ – 6 cos2θ sin2 θ – 4i cosθ sin3 θ + sin4θ

= cos4θ – 6 cos2θ sin2θ + sin4θ + i (4cos3θ sinθ – 4 cosθ sin3θ)

Hence the real part is cos4 θ – 6 cos2θ sin2 θ + sin4 θ .

The imaginary part is (4 cos3θ sin θ – 4 cosθ sin3θ) 
= 4 cosθ sin θ (cos2θ – sin2θ)

(b) (cos θ + i sinθ )4 = cos 4θ + i sin 4θ

(c) cos 4θ = cos4θ – 6 cos2θ sin2θ + sin4 θ.

(d) cos 4θ = cos4θ – 6 cos2θ sin2θ + sin4 θ

= cos4θ – 6 cos2θ (1 – cos2θ ) + (1 – cos2θ )2 

= cos4θ – 6 cos2θ + 6 cos4θ + 6 cos4θ + 1 – 2 cos2θ + cos4θ

= 8 cos4θ – 8 cos2θ + 1

= 8 (cos4θ – cos2θ ) + 1

ie k = 8, m = 4, n = 2, p = 1.

Marks

[5]

[1]

[1]

[4]
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A10. (a) 900 = A(15 – Q) + B(30 – Q)
Letting Q = 30 gives A = –60
and Q = 15 gives B = 60

(b)

(i)

(ii)

Marks

[2]

[4]

[1]

[2]

Page seven
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Section B (Mathematics 3)

B11.

B12.

B13. (i)

(ii)

Marks

[5]

[2, 2]

[3]

[2]

Page eight
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B14.

(i)

(ii)

(iii)

B15. (a) L1:  x = 3 + 2s;  y = –1 + 3s;  z = 6 + s
L2:  x = 3 – t;  y = 6 + 2t;  z = 11 + 2t

∴ for x: 3 + 2s = 3 – t ⇒ t = –2s
∴ for y: 3s – 1 = 6 + 2t

7λ = 7 ⇒ s = 1;  t = –2
∴ L1:  x = 5; y = 2;  z = 6 + s = 7
∴ L2:  x = 5; y = 2;  z = 11 + 2t = 11 – 4 = 7
ie L1 and L2 intersect at (5, 2, 7)

(b)

Marks

[3]

[3]

[1]

[6]

[5]

Page nine
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Section C (Statistics 1)

C11.

C12.

C13.

C14. Take a random sample of all schools with Higher Mathematics candidates
and then select every 5th year pupil, taking Higher Mathematics, from those
schools.

A list of all Higher Mathematics candidates would not be available to us and
there would be a high cost in terms of time and money if we had to visit
widely scattered schools.

C15.

For every one hundred intervals calculated we would expect 95 of them to
capture the true value of p and 5 not to.

We must assume that the 40 fish constitute a random sample.

C16.

Reject H0 at 1% level ie there is strong evidence of a reduction
in waiting time.

Marks

[5]

[2]
[2]

[4]

[2]

[2]

[6]

[4]

[5]

Page ten
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Section D (Numerical Analysis 1)

D11.

D12.

D13.

Marks

[3]
[2]

[2]

[4]

[5]

[4]

Page eleven
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D14.
Marks

[4]

[2]

[4]

[2]

Page twelve

  

x f x m mf x m mf x
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error  is

Similarly, with 2  strips of width  ,

   

Taking 

I

n h

O h

I I C h D h I Ch

n h

I I Ch Dh

n n

n

.

( ),

( ) ( ) .... .... –( )

... – ( )

( )) ( ) ( )

( )

( )

− = − +

⇒ = + −

= ⋅ + − ⋅ = ⋅

1 15 16

1
15

0 23891
1
15

0 00052 0 23888

2
6

2 2

3

 gives 

and 

I I I O h

I I I I

I

n n

n n n

[CO56/SQP182]  24



Section E (Mechanics 1)

E11.

E12.

Marks

[4]

[5]

Page thirteen
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E13.

E14.

Marks

[7]

[6]

Page fourteen
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C

F c

F C

F C

F C

t t t t

t t

t t

d
dt

t t

= + = + ⋅

= ⋅ + = + + ⋅

⇒ − = ⋅ − − ⋅

− = ⋅ − + ⋅

−
= ⋅ − + ⋅

18 30 18 30 9 15 6

22 5 13 9 10 15 6

13 5 10 2 6

13 5 10 6 76

27 13 5 10 13 5

2 2 2

2

sin cos

( )

( )

( )

( )

  

==

⇒ =

= ⋅

0

378 270
0 71

   for stationary point

h
=  43min

t

t

  

R
u

g
u
g u

u

u gh

gh

h g
g

= ⇒ = = ⇒ =

= ⋅

= −

= × −

= =

= ⋅

−

2 2
2

1

2 2

2
60 60

24 2

0 2

0 60 1
2 2

30
2 15

16 5

sin

sin

α

α

 Max range g

m s
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m
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Vessels will be closest at 12.43 pm



E15.
Marks

[3]

[7]

Page fifteen

  

Perp to plane
Parallel to plane in
On point of slipping

 or 3 5)

R g

F g s

F R

g g
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= = = = ⋅

40
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40 40

2
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2
4 2

2
4
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cos sin
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α
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µ

µ α α
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Perp to plane
Parallel to plane in
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F R g P g P
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= × ⋅
⋅ ×

= ⋅

40
40

2
4

2
4
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32
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1
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2
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2 2
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80 9 8
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316 8

cos sin
cos

.

( )

α α

α α
F

F

40 g

40 g

R

R
P

6m

α

α

2m

(candidates likely to use µ = 0.35 
and numerical value of α)

[END OF MARKING INSTRUCTIONS]
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