Sydney Girls High School

‘._
TUUY
MATHEMATICS

[March 2010]

YEAR 12
ASSESSMENT TASK2 |

’lgopics: Probability, Sequences &Series and Applications of Calculus

General Instructions:

Time allowed : 90 minutes + 5 minutes readi;ng time
There are FIVE (5) Questions which are of equal value.
Attempt all questions.

Show all necessary working. Marks may be deducted for badly arranged
work or incomplete working.

Start each Question on a new page.

‘Write on one side of the paper only.

Diagrams are NOT to scale. .

Board-approved calculators may be used.

Write your student number clearly at the top of each question
Clearly number each question.

Total: 90 marks

Question One (18 marks)

a) The second and fifth terms of a geometric sequence are —18 and Z

i)  Find the common ratio

iy Find the first term )

fii) Calculate the sum of the first 6 terms of the series
giving your answer in exact form.

b) In a class of 25 students 18 like Twilight, 14 like Vampire Diaries and 2 like neither.-
i) Draw a Venn diagram to show this information

ii) If two people are chosen at random, what is the probability that both like Twilight
only. o

c) Thecurvey=2x®+ax® -3 hasa point of inflexion where x =1 , find the value of a.

d)} Ina group there are 11 boys and 7 girls. Of these , there are 3 boys and 5 girls who have red hair,
i) Ifone person is selected at random , what is the probability that the person

chosen :

a) isaboy
b) has red hair
¢) is agif who doesn't have red hair

ii) If two people are chosen at random, what s the chance of the two people

selected that:

()
=

both are girls

neither has red hair

both have red hair but only one is a giri
atleast one is a girl with red hair

=

2o

(1)
()




Question Two {18 marks)

a) The sum to n terms of an arithmetic series is given by 34n—r?. Find

i) . thefirstterm 4!
i)  The common difference 0
i) the n"term @)
)  Thevalue of # for which the first #* term is negative 2

b) i) The sixth term of an arithmetic series is 17 and the thirteenth term is 31. Find the common difference
and the first term (3)
if) Find the sum of the first 40 terms. 2

¢) Bella puts $500 in a trust fund for Reneesme. The frust receives interest, compounded annually,} of 6%.

— N
i) How much wili there be in the trust after 50 years. Answer correct to the nearest doflar. ~ (2)
#7r,  Ifeach yearafter establishment of the trust fund Bella deposits an extra $500 which also
N earned interest at 6% p.a, -
a) Show what the investment accumulates to after the 4% payment. ! 2
b) How much will there be in the trust after 50 years. 3)

Question Three (18 marks)

a) Forwhatvalues of xis the function f(x) =~3x% ~12x+5 decreasing? (3)

b) A heap of 8 cards consist of 2 Aces, 2 Kings, 2 Queens and 2 Jacks. If two cards are chosen at
random from the heap, find the probability that they are 2 of a kind. 2

¢) The first three terms of a series are x~2,x+1 and 3x—3. Find the value of x if the sequence

is:
i) Arithmetic (3)
if) Geometric (3)
d) i) Write 0.37 as a geometric series. W)
ii) Hence write 0.37 as fraction in its simplest form. 2
8)  Forwhat values of x is the curve y = 2x +3x” —12x+8 concave upwards? @ »
f)  Copy the following diagram in your answer sheet and draw the graph of f” ) . 2

A f(X) :




Question Five (18 marks)

Question Four (18 marks)

a) Find the difference between the limiting sum and the sum of the first 8 terms of the series

256+128+64+.............. (3)

a) Consider y = —x® +12x* —=36x + 41
iy Find any stationary points and determine their nature
ii)  Find any point of inflexion
iy~ Sketch the curve

o~
R

b) A couple wins $20 000, in a lottery. They decide fo invest it all in an account which pays 10%
per annum. Each year they withdraw $2500 to go on holidays

) i) Show that after the third holiday the account will contain
b) Acar moves in a such a way that it covers 4m more in each second than it did in the previous second. 20000x1.1° -2500(1+1.1+1.1%) ()
Ifit covered 3m in the first second : it) Using trial and error or otherwise, find how many years they can continue to
withdraw $2500 for their holiday? 3)

=
]

i) How far would it have travelled after 20 seconds
i) How long would it take the car to exceed 30m/s
Draw a neat sketch of a continuous curve which has the following features.

c)
2 @)
¢) Find the primitive function of 2x ~— (2) 7)) <0for0sx<3
’ r'@=0 '
flx)>0for3<x<?
d) Given f/(x) =~/x+2,find f(x)if £(0)=4 @) 7(n=0
F(x)>0for 7<x<10
d)
A y

Rectangle PQRS is inscribed in a semicircle with
radius 6 units as shown in the diagram. Q has

coordinates (x,y).

LN 06

) Show that the area A of the rectangle is given by 4 = 2x+/36— x*
(4)

ji} Find the dimensions of the rectangle with greatest area.

THE END
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