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Geometrical instruments
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Number

INSTRUCTIONS TO CANDIDATES

Write your name, Centre number and candidate number in the boxes above.

Answer all the questions.

Write your answers, in blue or black ink, in the spaces provided on the question paper.

Read each question carefully and make sure you know what you have to do before starting
your answer.

e There is a space after most questions. Use it to do your working. In many questions marks will
be given for correct working even if the answer is incorrect.
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e The total mark available for this section is 25. Section B
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FORMULA SHEET: HIGHER TIER

Volume of prism = (area of cross section) X length

In any triangle ABC

a b c

Sine rule -4 =—2_—_
sind sinB sinC

Cosine rule a’> =b> +c* -2bc cos A

Area of triangle = %ab sin C

Volume of sphere = %nﬁ

Surface area of sphere = 4 o’

Volume of cone = l7rr2h

3

Curved surface area of cone = v/

The Quadratic Equation

The solution of ax” + bx + ¢ =0 where a # 0, area given by x =

-bt (bz —4ac)

2a
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1 Find an equation connecting x and y for the following table of values.

25

10

(2]
2
2 This is a sketch of the graph of y = cos 2x.
Yi
/
0 X
1
On the same axes, sketch the graph of y = 5 COS X. [2]
2
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3 (a) r=3+\/§and s=3—\/§.

Work out the exact value of r —s.

(@) [1]
(b)  Find the exact value of (\/5 + \/E )Z
(b) [2]
3
4 Write each of the following as a single fraction as simply as possible.
@ S _8&
gh  fh
(@) [3]
b ¥ X
-3 3
X y 2
(b) [2]
5
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5 This diagram shows the graph of the function y = f(x).

yA
3
2

—4 —3 —2 —1 0 1 2 3 44X
—1
—2
—3

On the axis below draw sketch graphs of each of the following functions.

(a) y=fx+2) [1] (b) y=fx)+2 [1]
YA YA
3 3
2 2
1 1
-4 -3 —2 -1 0 1 2 3 4X —4 —3 — —1 0 1 2 3 4X
— —1
-3 -3
(© y=2flx) [1] (d y=1f2x) [1]
YA YA
3 3
2 2
1 1
—4 —3 —2 —1 0| 1 2 3 4% —4 -3 — —1 0 1 2 3 4X
—1 —1
—9 —2
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6 These diagrams are not to scale.

10
30° ‘
P R
5
Q 10
30° 5
5
60°
S
Which triangle is congruent to the shaded triangle A?
Explain how you decided.
Triangle because
[4]
4
7 By completing the square, find the co-ordinates of the minimum point of » = x*+ 8x + 7.
( , ) (2]
2
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8 This graph shows the three year moving average of an insurance policy.

20

—
(9,1

Three year moving average (£000)
S

X
X
5
X
0 -
1998 1999 2000 2001 2002 2003
Year
The value of the policy was £13400 in 2001 and £17 600 in 2002.
Estimate the value of the policy in 2003.
£ [3]
3
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Write your name, Centre number and candidate number in the boxes
Answer all the questions.

your answer.

above.

Write your answers, in blue or black ink, in the spaces provided on the question paper.
Read each question carefully and make sure you know what you have to do before starting

e There is a space after most questions. Use it to do your working. In many questions marks

will be given for correct working even if the answer is incorrect.
INFORMATION FOR CANDIDATES

e You are expected to use a calculator in section B of this paper.

e The number of marks is given in brackets [ ] at the end of each
question or part question.

e The total mark available for this section is 25.

For Examiner’s use only
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FORMULA SHEET: HIGHER TIER

Volume of prism = (area of cross section) X length

In any triangle ABC

a _ b _ ¢
sin4d sinB sinC

Sine rule

Cosine rule ¢’ =b> + ¢ -2bc cos 4

Area of triangle = %ab sin C

Volume of sphere = %mﬂS

Surface area of sphere = 4 o’

Volume of cone = l7rr2h

3

Curved surface area of cone = v/

The Quadratic Equation
, —-bt (b2 —4ac]
The solution of ax” + bx + ¢ =0 where a # 0, area given by x = B PR
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It is estimated that the number of rabbits on Warren Island is decreasing at the rate of 12% per year.
In 2002 the number of rabbits was 308.

(a) How many rabbits were there in 20007

(a) [2]
(b) In which year will there first be less than 180 rabbits?

(b) [2]

4

10  Simplify.
6
a5
P

[2]

2
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11  The diagram shows the plan of a triangular field.
(a) Calculate the length of side AC.
B

105m ‘

112m Not to scale

C

(@)

m  [2]

(b) Calculate the area of the field.

Give your answer to an appropriate degree of accuracy.

(b)
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12 (a) Solve this equation.

x+2

(@) x= (3]

(b)  Solve the equation x* —3x—5=0

Give your answers correct to 2 decimal places.

(b) x= [3]
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13 The graphs show the results of 700 candidates in their English and Mathematics examinations.

English Mathematics
300 - 300 ~

200 1 200+

Number of
candidates

Number of
candidates

100 -

0 20 40 60 80 100 0 200 40 60 80 100
Mark ' Mark

(a)  Without doing any calculations, comment on the performance of the candidates in the
two examinations.

Y our comments must indicate how you used the two graphs.

[3]
(b) Jack s a little below average in both subjects.
Say, with a reason, in which exam he is likely to have scored fewer marks.
[1]
4
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14  The cone in Figure 1 has a slant height of 8 cm and a base radius of 5 cm.

8cm

N,

5cm

Figure 1 Figure 2

The cone is made from a sector of a circle [see Figure 2].

Calculate the angle, 6, at the centre of the sector.
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SECTION A

1 y= 24/x or equivalent. 2 Ml for y o< Jxorxe y2.
2
2 half amplitude of original 1
half frequency of original 1
2
3 @ 245 1
(b) 48 2 M1 for 3 +27 +
243 27 oee.
3
4 @ f-g 3 M2 for  f*h—g°h oe.
feh feh’
M1 for den of fgh or fgh
(b) xy2 2 M1 for x3y% xy—2 seen
X
5 (a) trans 2 to L 1
(b) trans 2 up 1
(c) stretch x 2, up 1
(d) stretch x %2, horizontal 1
4
6 R M1
RHS 10 cos 60 =15 M1+ Al + A1 No marks in (b) if (a) is
wrong.
AAS Zin R =invcos %2 = 60 M1 + Al + Al
SAS A: 10 cos 60 =2 M1 + Al
R: invcos /2 = 60 + Al
SSS A: 10 cos 60 =5 and ‘base M1
= 8.66 via pythag + Al
R: 8.66 via pythag + Al
4
7 (-4,-9) 2 MI fory = (x + 4)* -9
W1 for —4 or 9.
2
8 20 000 3 M1 for 2003 ma = 17 000
(or fit)
M1 for their 17 000 =
3 x+ 13400417600
3
Section A Total: 25
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SECTION B

9 (a) 397 or 398 2 M1 for sight of 0.88
(b) 2007 2 M1 for 308 x 0.88" for n =
4 two of 2, 3,4, and 5
10 Prq 2 M1 for one term correct
2
11  (a) 177.8(...)or 178 2 MI: b*=105>+112% -
2.105.112cos 110 implied
by b*=31612.(...)
(b) 5500 or 5520 3 M2 for 5525.(...)
M1 for %.105.112.sin110
5
12 (a) x=-8 3 M1 for3x =4 (x + 2) or
M2 for3x =4x + 8
3+£4/29
(b) 4.19 and-1.19 3 M1 for —\/7 or
better 2
M2 for 4.192... and
-1.192...
6
13 (a) M mean higher M1
as peak to right Al
M more varied 1
(b) E as average lower 1 acc mode/ median/ mean
4
14 225 4 M1 for circ =31.00 -31.42
0
——X2n8=2
M3 for 360X 8 =215
(but only M2 if = range
above)
M3 for ans in range 223 —
4 227

Section B Total: 25

Total mark available: 50
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