Centre Number

Student Number
"SCEGGS Darlinghurst
§ =5 th "
12 June 2012 \
i
HSC Course |
Assessment Task 3 ’
, i
Mathematics
Assessment Outcomes: H2, H3, 14, H5, H6, HS, H9
Weighting: 25%
General Instructions Total marks — 50
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o This paper is in two sections
& Write your Student Number on the -
:  front of each writing booklet - 5 marks _
& Attempt all questions and show all = Attempt Quesuons. 1-5
necessary working e Allow about 10 minutes for this section
8 Marks may be deducted for careless or * Answer on the separate Multiple
badly arranged work Choice Answer Sheet provided
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e Attempt Questions 6 — 8
e Allow about 80 minutes for this section
o ALL working must be shown
¢ Answer in the booklets provided
e Start each question in 2 new booklet
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8 15
TOTAL /50

Section I

5 marks

Attempt Questions 1-5

Allow about 10 minutes for this section
Use the multiple-choice answer sheet

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sample: 2+4= A 2 ®B) 6 < 8 ®) 9

A O B @ c O D O

If you think you have made a mistake, put a cross through the incorrect answer and fill in the new
answer,

A@® @ cO O

If you change your mind and have crossed out what you consider to be the correct answer, then
indicate the correct answer by writing the word correct and drawing an arrow as follows.

correct

AN B @R cO O
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. x
Which of the following is the correct expression for . f cosz dx?

)
®)
©
®)

Differentiate 3% with respect to x.

(4)
®)
©
D)

Esinf—{—C
373
351n§+ C
1, x
——gsm§+ c

-3 sing 4 C

x3x-—1
3%
3*In3

3x
in3

There are 30 days in June. If a date is picked at random, the probability that it is divisible
by 3 or divisible by 5 is:

(A4)
®)
©
™

/
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4. Which of the following shadings best represents;
x+2y—4=0andx—y—~22=07

®

5. After the announcement of her son’s engagement on New Year’s Eve last year, Chris
decides to invest $2500 at the beginning of each month, starting J anuary 1 2012, in order to
contribute to the cost of the wedding. The account accrues interest at a rate of 5.4% pa.,
compounded monthty,

Which of the following is the correct expression for the total value of her investment, m\
dollars, on March 31% 2013, the day of her son’s wedding?

(A) 25001054 + 1.054% + --- 4 1.05415)

(B) 25001 +1.054 + 1.054% + - + 1.05415)

(€)  2500(1.0045 -+ 1.0¢452 + ... + 1.004515)

(D)  2500(1 + 1.0045 -+ 1.06453 + - + 1.00455)

End of Section I
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Section I1

45 marks
Attempt Questions 6-8
Allow about 80 minutes for this section

Write your answers in the booklets provided.
Start each question in a NEW BOOKLET.
Write your STUDENT NUMBER on the front of each booklet.

Marks
Question 6 (15 marks)
(@
sQ(4,1)
; 5
9 PO 4 *
The diagram shows points P(1,0), @(4,1) and R(—1,6).
@) Show that PR L PQ. 2
(if)  Find the coordinates of the point § such that PQRS forms a parallelogram, 1
(iif)  The line RQ has equationx +y — 5 = 0. 1
Find the perpendicular distance from point P to the line RQ.
(iv)  Hence, or otherwise, find.the area of PQRS. 2
Question 6 continues on page 6
SCEGGS Darlinghurst HSC Mathematics Assessment Task 3 — 12% June 2012 page 5

Question 6 (continued)

(b)  Differentiate the following with respect to x:
@ (e +1)3

(i) xtan2x

(©) The gradient of a curve is given by % = 3 The curve passes through the point (l, 1).
[:3

Find the equation of the curve.

(&  Solvelog;(x + 5) + log, x = logy 6.

Fnd of Question 6

Marks
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L] Start a new writing booklet

Marks
uestion 7 (continued
Marks Q ( )
Question 7 (15 marks)
(d)  The diagram below shows the tangent to the curve y = secx at the point P (g, 2).
(@  Use at least one-third of a page to sketch the graph of y = log, (x + 4). 2 y
Clearly show any asymptotes and intercepts with the axes.
| r5.2)
(b) The diagram shows two spinners. Spinner 4 is divided into 3 equal areas and 3’
Spinner B is divided into 4 equal areas, as shown. . 0 o1 -
The sum of the numbers on the two spinners is calculated.
Spinner A Spinner B
)] Show that the gradient of the tangent at P is 2+/3. 2
2 4 (ii)  Hence find the angle 8 that the tangent makes with the positive x-axis. 1
Give your answer in radians to 2 decimal places.
8 6
(¢)  Consider the function f(x) = x — 3Inx.
@) Find the probability of rolling a sum of 5. 1
(ii) Comment on the validity of this statement: 1 @ There is one stationary point on the curve y = f(x). 3
The sum of the two numbers spun can only be even or odd. Find the coordinates of the stationary point and determine its nature.
So the probabilily of spinning a sum which is even is Z .. : ;
2 (ii)  Sketch the curve y = f(x) for x = 1, clearly showing the location of the 2
stationary point.
© v 3 ) There is no need to label any intercepts with the axes.
End of Question 7
Find the exact area bounded by the curve y = e* -+ 1 and the x-éxis fromx = 0to
x =Inb5.
Question 7 continues on page 8
SCL ; ; u.
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Start a new writing booklet

Question 8 (15 marks)

@

(®)

The Maths department has watched many Year 12 netball games between SCEGGS
and Sydney Granimar. They have calculated that the Sydney Grammar netball team

has a probability of 0.82 of losing or drawing any match and a probability of 0.18 of

winning any match.

®

@i

(i)

Marks

Calculate the probability of the Sydney Grammar team losing or drawing three 1

consecutive matches.

Hence, calculate the probability of the Sydney Grammar team winning at least

one of three consecutive matches.

What is the least number of consecutive matches the Sydney Grammar team
must play to be 95% certain of winning at least one match?

Aaron borrows $400 000 to buy a new apartment. The bank lends him the money at
0.5% per month, monthly reducible to be paid back after 25 years.

Aaron makes monthly repayments of $M.

Let 4, be the amount owing on the loan after n monthly repayments, so that after 1
repayment, the amount owing is given by:

®

(iD)

(i)

A; = 400000 x 1.005 — M.

Show that 4, = 400 000 X 1.005™ - 200M (1.005™ — 1),
If Aaron pays off the loan in 25 years, calculate his monthly repayments.

What percentage of the loan would Aaron still owe after 12.5 years?
Give your answer to the nearest percent.

Question 8 continues on page 10

—
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Marks
Question 8 (continued)

(©)  The shaded area below is bounded by the curve y = tan x — 1 and the co-ordinate axes.

y

<>
o

The area is rotated about the x-axis to form a solid.

) Show that the volume of the solid is given by 2

T

% —sinx
nf sec2x+2< )dx
o cosx

(i)  Hence show that the volume of the solid formed is given by 3

(1 —In2) units3. ,

End of paper
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