Sydney Girls High School

2005 Assessment Task 2

MATHEMATICS

Year 12

Time allowed - 90 minutes

Topics: Probability, Series and Sequences , The Quadratic Polynomial

Instructions NAME

Attempt all five questions.

* Questions are of equal value.

* All necessary working should be shown in every question.

* Marks may be deducted for careless or badly arranged work.

* Write on one side of the paper only.




Question One (18 marks)

a) Given the parabola y =2x* +7x—4

i)
ii.)
iii.)
iv.)
v.)

Vi)

Find the X intercepts

Find the Y intercept

Find the equation of the axis of symmetry
Find the co ordinates of the vertex

Sketch the parabola

Find the Max/Min value of the parabola

b) In a census of a large Girls High School 65% of the population had
been to the beach on the previous weekend. Three students are selected
at random. Find the probability that:

~ i)
i)

None of the girls had been to the beach
At least one of the girls had been to the beach

¢) Anh throws a pair of dice. Find the probability of getting:

i)
ii.)
iii.)
iv.)
v.)

Any Pair

A pair of twos

At least one six

A total of four

A total greater than nine

d) The sum of n terms of an arithmetic sequence is given
by S, =11n+2n*. Find:

i)

i)

The first term
The common difference

[8]

&)

[3]

[3}




Question Two (18marks)

a) If o and g are the roots of the quadratic equation 2x* —6x—1=0 [8]

find:
i) a+p
ii.) of
2 2
i) —+=
o ﬂ
iv) a*+p
v) o&+p
V\;)) B
b) In a fund raising raffle, tickets are numbered consecutively from [4]

1 to 1000. Participants draw a ticket at random and pay an amount

in dollars corresponding to the number on the ticket except for those
tickets with numbers divisible by 5, which are free. How much money
is raised if all 1000 tickets are sold?

c) Jaidecides to get fit. After little thought he decides on the following [6]
approach. On the first day he will jog for 10 minutes. On the second day
he will jog for 15 minutes. On each subsequent day he will jog for five
minutes longer than the previous day.

i)

i)

iii.)

How long will Jai jog for on the twentieth day?
How many hours of jogging will Jai have completed by the end of
the twentieth day?

During which day will Jai have completed a total forty hours
of jogging? —

T oM e




Question Three (18marks)

2)

b)

g)

(2m - 8), (2m +4) and (5m - 2) are successive terms of a geometric [2]
sequence. Find the value of m ..

Find the values of p for which 3x” — px+3 =0 has no real roots [2]

Solve (x+1)" +5(x+1)+6=0 2]

" Find the values of 4, B and C if 2x* +3x-5 =A(x-i—1)2 +B(x+1)+C  [3]

Prove that the equation 2ax +3bx—2b = 3ax? has rational roots if [3]
a and b are rational

A box contains contains 8 chocolates of identical size and shape. Five of [4]
the chocolates are soft centered and three are hard centered. Two are chosen at
random:
i)  What is the probability that the first drawn is soft centered?
i)  What is the probability that both are soft centered?
iii)  What is the probability that both are hard centered?
iv.)  What is the probability that one is hard and one is soft?

Given that the line y =mx—6 is a tangent to the parabola [2]
y=x"-2x+3, find m.




Question Four (18 marks)

a) If one root of 3x* —kx+12 =0 is 2, find the value of & [2]
b) Mama Chiu’s has a new lunchtime menu to celebrate the New Year. [2]
Entrées Mains
Spring Rolls Crispy Chicken
Dumplings Lemon Chicken
Chicken Wings . Roast Chicken
, Chicken Noodle Salad
i)  In how many ways can I choose an entrée and a main?
Find the probability that I will choose Dumplings as an entrée and
either Crispy Chicken or Lemon Chicken as a main course
, L
L L v « fig Y
Mg z
¢) Find the first two terms of a geometric sequence in which the sixth [3]

term is 160 and the seventh term is 320.

d) Freida frog has spotted a fly 1.99m away, which she fancies for lunch [6]

Freida jumps 1m on her first leap, 0.5m on her second, and 0.25m on her
third and so on. _
i.)  How long will her seventh jump be?
ii.)  How far in total will she have jumped by the end of her seventh
jump?
iii.)  Will Freida ever reach her lunch? Justify your answer

Find the first term and common difference of an arithmetic 3]
sequence in which the fifth term is three times the second term,
and the sum of the first six terms is 36.

A bag contains black and white marbles. The probability of choosing [2]

a black marble is % .

i)  What is the probability of choosing a white marble at random?
ii.)  IfIadd another 10 white marbles to the bag, the probability of

choosing a white marble changes to % . How many marbles are

there now in the bag?




Question Five (18 marks)

12
a) Find Z (2n-1) . [2]
n=|
b) Find the quadratic equation with roots (3 +7 ) and (3 -7 ) [2]
¢) Inaclass of 24 students, 10 study Chemistry, 11 study Physics and [4]
6 study neither. If a student is chosen at random, find the probability
that she studies:

d)

Both Chemistry and Physics

ii.)  Physics only

Jessie decides to borrow $80 000 to buy a new BMW. (71
She is to repay it in equal monthly instalments over

five years. These repayments are due at the end of each month. The

interest is calculated on the balance owing at the start of each month

and is charged at the rate of 12%pa. Let $M be the monthly repayment

and $4, be the amount owing after » months.

i)  How much interest is charged for the first month?
. M(1.01* —1)
ii.)  Show that 4 =80 000x1.01" -} ——=
0.01
iii)  Find $M to the nearest dollar.
iv)  How much does Jessie owe at the end of four years?
Solve 3x? +2x++/3x% +2x -1 =1 (3]
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