- 11 The bottom of a ladder is on horizontal ground.
The top of the ladder is leaning against a vertical wall.
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h metres

[\ dy
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d metres

The bottom of the ladder is 4 metres from the wall.
The top of the ladder is /# metres above the ground.
The angle between the ladder and the ground is x°

Some safety instructions say it is safe to climb the ladder when
h=4d

(a) Work out the value of x when % = 44

ol fMJL: % &A—X. =§ Aw = "((")
* )/_75'“17“5/3
d

Some different safety instructions say the angle between the ladder and the ground
should be 75°

The ladder is moved so that x = 75

(b) How does this affect the height, 4 metres, of the top of the ladder above the ground?
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_(Total for Question 11 is 4 marks)
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| 12 Here are the first four terms of a quadratic sequence.

3 8 15 24

(2) Find an expression, in terms of n, for the nth term of this sequence.
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The nth term of a different sequence is 2"+ 5 el

(b) Show that 36 is not a term of this sequence.

(Total for Question 12 is 4 marks)
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3 13 Alex wants to find out how many ducks there are in a park.
One day he puts a tag on each of 30 of the ducks.

The next day he catches 40 ducks.

8 of these ducks have tags on them.

(i) Work out an estimate for the number of ducks in the park.

[{Q L4 x50 =150

o % _ }9_ n= 40x30 - 1§0
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Alex assumed that none of the tags fell off during the night.

(ii) If Alex’s assumption is wrong, explain how this could affect your answer to part (i).

14 Giventhat 3" =0.2

find the value of (3%)" Q)L\)Y\ - 2) "
Y- L
"5
3y -
4n

3

6
g'-t

Y4

- = (25

(Total for Question 14 is 2 marks)
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15

AB is a chord of a circle centre O.

The radius of the circle is 30 cm.
Angle AOB = 80°

Work out what percentage of the area of the circle is shaded.
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,,,,, - (Total for Question 15 is 5 marks)
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Shade the region that is defined by all these inequalities.

For her maths homework, Helen answered the following question.

2350

Write down two mistakes Helen made.

x+ty<6 y=20 y<x+2
Here is Helen’s answer.
YA
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-3 3 4 5 6 7 8 55
Ay =7 ,

Helen made some mistakes when she answered the question.

(Total for Question 16 is 2 marks)
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- 17 Here is a speed-time graph showing the speed, in metres per second, of an object
" tseconds after it started to move.

11

E Speed (m/s)

0 1 B 3 4 5

Time (¢ seconds)

(a) Use 3 strips of equal width to find an estimate for the area under the graph
between t=1 and ¢ = 4

Trwpuogio Rule

Doar = )i 2-6+9-6 +2(é'q+ ‘6-&))

= 20y
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(c) Explain whether your answer in part (a) gives an underestimate or an overestimate for ’
the area under the graph. '

18 There are 95 girls and 87 boys in Year 13 at a school.
One girl is going to be chosen for the role of Head Girl.
A different girl is going to be chosen for the role of Deputy Head Girl.
One boy is going to be chosen for the role of Head Boy.
A different boy is going to be chosen for the role of Deputy Head Boy.

Work out how many different ways this can be done.

Wx94 61256 = bbs14160

.. (Total for Question 18 is 3 marks) ﬁ
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19 P has coordinates (-9, 7)
O has coordinates (11, 12)

M is the point on the line segment PQ such that PM: MQ =2:3

Line L is perpendicular to the line segment PQ.
L passes through M.

Find an equation of L.

I S (Total for Qq»evs_\‘t\ignwl9 is 5 marks)
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20 Here is a sketch of part of the graph of y = pg* where ¢ > 0

J’Ar
(4, 405)
2, k)
©, 5) .
0 x

The points (0, 5), (2, k) and (4, 405) are all on the graph of y=pq"

Find the value of %.
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(Total for Question 20 is 4 marks)
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21

OAB is a triangle,

A is the midpoint of OZ

Y is the midpoint of 4B

X is a point on OB

—> — —>

O4 =a OX =2b XB=b

Prove that XYZ is a straight line.

'Ww o By e ol
M/ ﬂiu.ohlf [mb QED.

(Total for Question 21 is 5 marks)
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