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| In Australia the probability of a person having red
hair 1s 0.15. In a random selection of 15 people
the probability that exactly two have red hair is:
A. 0.9126
B. 0.2312
C. 0.6814
D. 0.6042
E. 0.2856
The following table represents the sampling
distribution for a random variable.
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SHORT ANSWER/EXTENDED RESPONSE QUESTIONS
Question 1

A rabbit jumps several times, and the distance it travels each jump is measured. Its 3, 4™ and 5% jumps
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were , —, and 57 respectively. (Assume a geometric progression)

a) Find the common ratio of the jumps.

b /'z“w .
b {
r g / 4 2%3 L x )
b) Assuming that every jump follows this pattern, calculate the distance of the 12 jump.
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c) If the rabbit continued to jump forever, how far would it travel in total?
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Question 2

Letz = —i——é—l, where k € R, and Im(z) = — -2— Find all possible values of Re(z).
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Question 3
A circle is defined by the locus of points P(x, y) whose distance from A = (2, 5) is 5.

a) A minor arc is bounded by the lines y = 5 and y = 3x — 1, for 2 < x < 7. Find the length of this arc
(shown in bold on the diagram) to 2 decimal places. N /
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b) Calculate the area of the sector bounded by the same lines to 2 decimal places.
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c) Write the equation of the circle in Cartesian form.
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d) The circle is transformed by the matrix [0 1 } Write the Cartesian equation of the resulting ellipse.
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e) Find the area of the transformed sector from part b), to 2 decimal places.
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.Questlon 4 B
a) Show that AADF = AFED
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b) Hence, show that AABC ~ AFED
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c¢) If£BAC = 50° AB =5, and AC = 8, find the total area of triangles AADF, AFEC and ADBE.
(Assume point D is the midpoint of AB) (Answer to two decimal places)
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Question 5

The rule for a transformation is (x,y) = (—x+2y,4x—y).

a) Find the image of the point (2,—4) .
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b) Find the matrix of this transformation.
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¢) Find the matrix of the inverse transformation.
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d) Find the point (x, y) that is mapped to the point (~7,14) .
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Question 6 { I
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In the diagram above A and B are two goal posts, M is the midpoint of the two goal posts and C is a
footballer trying to kick a ball between the posts.
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b) Hence find the straight line distance from C to M. (Answer Vtoy two decimal places)
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A wind is blowing with a velocity w = ( 10i +Aj ) m/s. The footballer finds that if he kicks the
ball with a velocity v which has a magnitude of 10 and at an angle 30° measured clockwise from j

the ball moves directly towards the goal post A. Assume the total velocity of the ball willbe v + w

——
Let @ be a unit vector in the direction of CA
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d) If the ball travels directly from C to A, then v + w =kd. Use this information to determine k and A
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e) Hence find w .
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Question 7
Two traffic lights are 400 metres apart.

Car A starts from one traffic light and accelerates from rest uniformly at 2.5 m/s? up to a maximum speed
of 20 m/s and then maintains a constant speed.

Car B starts from the other traffic light in the opposite direction. It accelerates from rest uniformly at 1.5
m/s? up to a maximum speed of 15 m/s and then maintains a constant speed.

a) Sketch velocity — time graphs on the axes below for both cars.
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b) Hence find an expression for the distance covered by each car da(t) and ds(t).
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c) At what time will they pass each other?
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‘ d) At this time how far is Car A from its starting point? (Answer to three decimal places)
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e) When Car A is 40 metres from the other traffic light it brakes uniformly to a stop at the lights. How
long does it take to stop?
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Question 8

A school has 1600 students of whom 850 are female. A random selection of six students is selected.

a) Using a hypergeometric distribution calculate the probability that the sample has equal numbers of
boys and girls. (Answer to four decimal places)
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b) Now use a binomial approximation to estimate the probability that the sample has equal numbers of
boys and girls. (Answer to four decimal places)

f = g%ﬁ«: n=4  x =3 &%)
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c) Comment on the suitability of using a binomial approximation in this case.
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(2 +2 + 1 =5 marks)
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LQuestion 9
The histogram below shows the distribution of the sample mean of IQ for 100 random samples of 20
people.
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a) State the proportion of the sample means which are greater than 120.

%O =0.0¢ )

b) Using the table, find the probability that the sample mean will be greater than 120 given that it is

greater than 100. te 120
Pr( % >12e | % >10e) = P (X > 120)

Pr( X =100)
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c¢) How would you expect the distribution to be different if a samplé size of 100 was used?
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(1+2+1=4 marks)

END OF EXAM
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