SECTION I Questions 1 —10 (10 marks -1 mark each)

Choose the best alternative and mark it on the answer sheet provided.

1. A straight line has a gradient of —% (k >0). The y intercept of the lineis y =k.

The x intercept of the line is x =

— i l k2
A. e B. A C. k D.
2. w rabbits can dig a rabbit hole in w weeks. The number of weeks it would take w+ 3
rabbits to dig an identical rabbit hole if they all dug at the same rate is
A B. w3 c.— p, 2=
. . Wt . - A
w+3 W w+3 2w

3. Triangle ABC is such that its three angles £4, ZB, ZC are in the ratio 3:4:5.
The ratio of the lengths of the sides BC:CA4 is

A 322 B. 3:4 C. V2:43 D. (1++2):(1++3)

4. Thevalueof [(=3)2]" is

1 1
A. 9 B. -9 C. 9 D. 9
5. An ordinary 6 sided die, with faces numbered 1 to 6, is rolled.
The number on the uppermost side is most likely to be:
A. Odd B. A factor of 18 C. Prime D. A factor of 12
6. The circle and square shown below have the same centre and same area.
The circle has a radius of 1 unit.
Not to scale
N /|
A B
The length of AB is
A. 4 -7 units B. 2v1-7 units C. 4-27 units D. 4-7 units

Section I continued over page
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Section I continued.

7. ABCD is a rectangle. The diagonals AC and BD intersect at X. Z lies on CX and Y is the
foot of the perpendicular from Z to BX.

A B

Not to scale

D C

Giventhat XY =3cm,YZ =4cmand ZX =5cm, then AB: BC =
A. 34 B. 4:4/5 C. 4:3 D. 2:1

8. Which of the following is the fastest speed?

A. 1cm/s B. 1 m/min C. 100 m/hr D. 1 km/day

9. The polynomial P(x)=7x" —x’ +9x -5

A. Is monic.

B. Isof degree 5 .

C. Has a leading coefficient of 7.
D. Hasazeroat x=0.

10. A Year 10 student collects the following sets of data.
Which situation is a set of bivariate data?

A. The time Jim spends watching television each night.

B. The height of each boy in Year 10 and the number of children in his family.
C. The best scores recorded by all Year 10 students on a particular video game.
D. The favourite TV show of each Year 10 student.

SECTION II Questions 11 - 15

Question 11 (20 Marks) Marks
(a) Solve forx: 2"—=2"7=192 3
(b) The ratio of the roots of the equation x> +4x+a =0 is —3:1 Find the value of a. 4
(©) Find integers x and y so that x+ y — m =8-245. 3
(d) Solve for x: 2 _ x4 4

P-4 ¥ +8
Question 11 continued over page
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Question 11 continued Marks

(e) AT is a tangent to the circle with centre O and AB is a diameter. BT intersects this circle
at C as shown in the diagram below.

Not to scale

Copy the diagram and prove that B4 is a tangent to the circle which passes 4
through the points 4, C and 7.

® A point P is chosen at random in a square ABCD. 2
4 B

Not to scale

D C

What is the probability that ZDPC is NOT acute. Explain your result.
Question 12 (20 Marks) START A NEW PAGE
(a) Find all solutions for x: 2(cosx+secx)+5=0 for 0° < x <360° 4
(b) Two mine shafts meet the level ground surface at points 2000m apart.

The angles made by the shafts with the horizontal are 15° and 85° respectively
as shown in the diagram below.

ground surface

Not to scale

Draw a well labelled diagram and calculate:

[\8]

(1) The length of the longer mine shaft (L m) from their common point to the surface.
(i1) The vertical depth (4 m) of the point where the mine shafts meet?
Give your answer to the nearest metre.

[S]

Question 12 continued over page
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Question 12 continued Marks

(©

(d)

A man recorded the number of minutes his train was late each day for 12 days.
His results are shown below.

5 8 10 15 2 1 -3 0 2 0 5 7
(1) Calculate the mean time of arrival for his train, if it is timetabled to arrive at 7:58 am. 1
(i1) What percentage of these late times are within 1 standard deviation of the mean? 2
The height and mass of a girl are measured and recorded over her first two years.

The information is displayed in a scatter graph shown below.
A line of best fit has been drawn on the graph.

M i Height versus mass

Mass (kg)
N

40 45 50 55 60 65 70 75 B8O
Height (cm)

(1) Find the equation of this line of best fit. 3

(i1))  Use the equation of the line of best fit to estimate the height of the girl when 1
she has a mass of 11 kg.

Question 12 continued over page
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Question 12 continued

©)

Marks

Three people Annie, Bobbie and Charlie play 3 games of cards. The probability that Annie,

Bobbie or Charlie will win any particular game is % % % respectively.

Calculate the probability that:
(1) Annie wins at least one game.

(i1) Charlie wins the most games.

Question 13 (20 Marks) START A NEW PAGE

(@)

(b)

(©

(d)

Show that the roots of the equation x* — (m +1)x + (m —2) = 0 are real and different
for all real values of m.

Sketch the graph of y =1-2sin(3x) for 0°<x <90°. Show all intercepts with the axes.

The equation of a circle is x* + y* —4x+6y—-7=0.

(1) Find the coordinates of the centre and the length of the radius of the circle.

(i1))  Find the equation of one tangent to the circle which is parallel to 2x + y -3 = 0.

The centre of the circle is O and EF = FC as shown in the diagram below.
B is the midpoint of the minor arc AC and LZCEF = 20°

Not to scale

(1) Copy the diagram and calculate the size of ZEFC, giving reasons.

(i1) Prove that AEFC and AABC are similar.

Question 14 (20 Marks) START A NEW PAGE

(@)

Point P divides the interval joining A(1, 4) and B(7, 2) internally in the ratio m:n.

(1) Write down the coordinates of P in terms of m and .

(i1))  Hence or otherwise find the ratio which the line x —2y +3 =0 divides the interval AB. 2

Question 14 continued over page
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Question 14 continued Marks

x—1

(b) Sketch the graph of ¥ = Ly Clearly label all asymptotes and intercepts. 4

(©) Consider the function f(x)=3x(x-2).
(1) What is the largest domain containing the origin for which f(x) has 1

an inverse function f'(x)?
(ii))  Sketch the graph of y = ' (x) . 4
(d) Neatly sketch the graph of 2y = (x —1)’(3 —x)(x +2)* , clearly showing all intercepts. 3

(e) AABC and ADBC have a common base BC. Point £ is on BC. EF is drawn parallel to BA
meeting AC at F'and EG is parallel to BD meeting DC at G.

A
Not to scale
D
G
B 5 C
Copy the diagram and prove that FG is parallel to AD. 4

Question 15 (20 Marks) START A NEW PAGE

(a) The roots of the equation 2x° —3x+1=0 are o, B and y .

Calculate the value of l + l + l ) 3

a By

(b) Four towns are joined by straight roads which form a square P, O, R, S of side length 12 km.
P Q

Not to scale

S R

At 9 am a hiker leaves P in the direction of Q at 3 km/hr and at the same time
another hiker leaves Q in the direction of R at 4 km/hr. Both hikers maintain their
speeds until they stop walking at 1 pm.

) Show that the distance d km between them after ¢ hours is given by 3
d=25" —72+144 (0<r<4)

(i1) They are able to make radio contact with each other when the distance between 4
then is 10 km or less. Between what times will the hikers be able to contact each
other by radio.
Question 15 continued over page
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Question 15 continued

(c)

(d)

The horizontal range (R m) of a rocket varies directly with the square of the velocity

of projection (v m/s) and the sine of twice the angle of elevation (4°) for 0< 4 <90.

Thatis: R o v’ sin(24)

When a rocket is projected with an angle of elevation of 15° and a velocity of 10 m/s
it reaches a range of 5 m.

(1) Write a formula for the range of the rocket in terms of R, v and A.
(i1) Calculate the angle of elevation, to the nearest degree, required for a rocket

projected at 12 m/s to reach a range of 10 m.

AACE is aright-angle triangle. A square BCDF is drawn inside the AACE
such that F'lies on AE. AE is 20 cm long and DC is 6 cm long.

E
Not to scale
ycm
D F
A
C B

X cm

Copy the diagram and calculate the exact perimeter of AACE , giving reasons.

Marks

You may assume that AACE, AABF and AFDE are similar in shape. (Do not prove this.)

Let AC =xcmand EC = y cm.

End of Examination
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