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Answer ALL ELEVEN questions.
Write your answers in the spaces provided.
You must write down all the stages in your working.

1 The scale drawing opposite shows the positions, A, B and C, of three lighthouses. The
points A, B and C lie at sea level in the same horizontal plane with B due north of A.

The scale of the drawing is 1 cm represents 50 km.

(a) Find by measurement
(1) the actual distance, in km, from A to B,

(i1) the bearing of C from A.
(2)

A ship S is equidistant from A and C and 225km from B.

(b) Showing all your construction lines, find and mark each of the two possible
positions of S on the scale drawing with a cross (X).

(2)
Given that S is east of the line AB,

(c) find, by measurement, the bearing of S from A.
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2 f(x) = x* — x* + kx — 24 where K is a constant.
Given that (x + 1) is a factor of f(X)

(a) find the value of k.
(2)

(b) Using the value of k found in part (a), completely factorise f(X)

“4)
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(Total for Question 2 is 6 marks)

5

R 00 0 O Turn over »
P 5 3 3 0 6 A 0 5 3 6

PMT



Diagram NOT
A accurately drawn

hecm

’ 6cm \

Figure 1

Figure 1 shows a solid right circular cylinder with a height of hcm and a radius of 6cm.
Given that the total surface area of the cylinder is 252 zcm?

(a) show thath =15
(K))

A solid sphere has the same volume as the cylinder.

(b) Calculate the radius, in cm to 2 significant figures, of the sphere.

Area of circle = 7r?
Curved surface area of right circular cylinder = 2zrh
4
Volume of sphere = 3 o
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4 Sannia works in a shop. She is paid $7.60 for each hour she works. She is also paid 4%
of the value of the items she sells in a week.

In one week Sannia works for 36 hours and the value of the items she sells is $4250

(a) Calculate Sannia’s total pay for that week.

(2)
In another week Sannia works for 41 hours and her total pay for this week is $430.80

(b) Calculate the value of the items Sannia sells this week.

2)

Sannia invested an amount of money for 3 years in a savings account. At the end of each
year interest was added to her account.

At the end of the first year the interest added was 5.1% of the amount in the account.
At the end of the second year the interest added was 4.5% of the amount in the account.
At the end of the third year the interest added was 4.5% of the amount in the account.

At the end of the 3 years the amount in the account was $2123.28

(c) Calculate the amount of money that Sannia invested.
Give your answer to the nearest $.
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(

5 Anparticle P is moving along a straight line.

At time t seconds, the displacement, S metres, of P from a fixed point (O) of the line is
given by

s=t—-9t2+ 15t+ 6 t>0

(a) Find the displacement of P from O when t =3

(2)
At time t seconds, the velocity of P is vim/s.
(b) Find
(i) an expression for Vv in terms of t,
(i) the values of t for which P is instantaneously at rest.
4)
(c) Find the acceleration of P when t = 4
3)
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Question 5 continued
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6 The incomplete table and histogram give information about the weights of 100 tomatoes.

Weight (X grams) Frequency

20 < x < 30 16

30 < x <35 28
35 <x <40 32
40 < x < 50 14
50 <x <70

Frequency
density

0 10 20 30 40 50 60 70
Weight (grams)
(a) Complete

(1) the table,
1)

(i1) the histogram.
3)

(b) Calculate an estimate for the mean weight of the 100 tomatoes.
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Question 6 continued

Only use this grid if you need to redraw your histogram.

Frequency
density

0 10 20 30 40 50 60 70

Weight (grams)

(Total for Question 6 is 8 marks)
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7 Tariq either catches the bus to school or he walks to school.

On any day that he goes to school, the probability that he catches the bus is 0.4

On any day that he goes to school, the probability that he catches the bus and is late for
school is 0.1

(a) Calculate the probability that Tariq is late for school when he catches the bus.

(2)
The probability that Tariq is late for school when he walks is 0.05
(b) Complete the probability tree diagram.
late
bus
not late
late
walk
not late
3)
(c) Find the probability that, on any day he goes to school, he is not late for school.
(2)
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8 The diagram shows two triangles A and B.

(a) Describe fully the single transformation that maps triangle A onto triangle B.

3)
1
Triangle B is transformed to triangle C by the enlargement with scale factor =3 and
centre of enlargement (4, —2).
(b) On the grid, draw and label triangle C.
3)
Triangle D is transformed to triangle A under the transformation with matrix T where
0 -2
201
(c) Find the coordinates of the vertices of triangle D.
4)

. (a b 1 d —b
Inverse of matrix -
cd ad — bc\—c a

( R
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Question 8 continued

Only use this grid if you need to redraw your triangles.
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9
Diagram NOT
accurately drawn
C
Figure 2
A solid right pyramid has a square base ABCD and vertex E as shown in Figure 2.
AB=BC=CD=AD=10cm and EA=EB=EC=ED=15cm
The diagonals of the base of the pyramid cross at the point O.
(a) Show that the height EO of the pyramid is 547 cm.
3)
The midpoint of AB is M, as shown in Figure 2.
(b) Find the size, in degrees to 1 decimal place, of ZEMO.
(2)
(c) Find the size, in degrees to 1 decimal place, of ZAEB.
3)
(d) Hence calculate, in cm? to 3 significant figures, the total surface area of the pyramid.
4)
Cosine rule: a* = b* + ¢* — 2bccos A §§§§§§§.
Area of triangle = %ab sinC ;{g%%%g{
- J S
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Question 9 continued
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Question 9 continued

(Total for Question 9 is 12 marks)
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Diagram NOT
accurately drawn

—> —>
In Figure 3, OA = 4a and OB = 3b

P is the point on OA such that OP:OA =
Q is the point on AB such that AQ: AB

1:2
2:5
(a) Find as simplified expressions in terms of a and b

() PB (i) 00

The lines OQ and BP intersect at the point X.
—> —> - =
Given that OX = 20Q and PX = uPB, where 1 and u are scalars,
%
(b) write down an expression for AX
(i) interms of a, b and 4,

(i1) in terms of a, b and u.
(c) Hence find the value of 1 and the value of u.

The area of triangle AXQ is 10 square units.

(d) Find the area of triangle OPX.
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Question 10 continued
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Question 10 continued

(Total for Question 10 is 13 marks)

31

R 0”0 0 O A Turn over »
P 5 3 3 0 6 A0 3 1 3 6

PMT



4 N\
11 | Diagram NOT
: accurately drawn
|
i
: ycm
|
[
|
|
|
B e
_ il g Xcm
2Xcm
Figure 4
Figure 4 shows a solid cuboid with dimensions Xcm, 2Xcm and ycm.
Given that the volume of the cuboid is 24 cm?
(a) find a formula for y in terms of X.
2)
The total surface area of the cuboid is Scm?
72
(b) Show that S = 4x> + M
(2)
(c) Using calculus, find the value of X, to 3 significant figures, for which S is a minimum.
4)
(d) Hence find, to 3 significant figures, the minimum value of S.
1
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Question 11 continued

Question 11 continues on the next page.
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Question 11 continued

72
(e) Complete the following table of values for S = 4x* + M

Give your values of S to the nearest whole number where necessary.

( )

X 1 1.5 2 2.5 3.5 4 4.5
4x? 4 9 16 25 64 81
72
M 72 48 36 28.8 18 16
S 76 57 52 54 82 97
2)
(f) On the grid opposite, plot the points from your completed table and, using your
answers to parts (c) and (d), join them to form a smooth curve.
3)
(g) Find an estimate to 1 decimal place of the range of values of x for which S < 65
(2)
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Question 11 continued
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Turn over for a spare grid if you need to redraw your curve.
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Question 11 continu
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Only use this grid if you need to redraw your curve.
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(Total for Question 11 is 16 marks)

TOTAL FOR PAPER IS 100 MARKS
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