NORTH SYDNEY GIRLS HIGH SCHOOL

HSC Mathematics Assessment Task 3
: Term 2, 2010
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Name:\\\ . Mathematics Class:
\ =

Time Allowed: 60 minutes + 2 minutes reading time
Total Marks: 60

Instructions:

Questions are of equal value.
Start each question on a new page. Put your name on every page.

Show all necessary working. Marks may be deducted for incomplete or poorly arranged work.
Work down the page.

Do not work in columns.
Write on one side of each page only.

Each question will be collected separately. If you do not attemnpt a question, submit a blank page
with your name and the question number clearly displayed. ‘

Question | labed lefg 2ab 2c 3a 3b 4 Sab

5S¢ Total
H3

s
H5

/11

9

STANDARD INTEGRALS

Jx"’ dx
fro
J ™ dx

[ cosaxdx
Jsin axd
[ sec’ax dx
J

secax tanax dx

f 1 dx
a® +x*

[
N a’ __x2

1 s+l
S L
=Inx, x>0

]
=—e%, a#0

a

1.
=—sihax, a0
a

1
=——cosax, a0
a

1
=—tanar, a#0
a

1
=—gecax, a=0
a

1

1. gx
=—tan —
a a

1X

, a#0

I; x20,ifn<0

=sin_ VL a>0, —a<x<a

= ln(x 4 ‘\,/;;ci - 'a;z ),

= 1n(x +xt+a?)

NOTE : x=log,x,

x>a>0

x>0




Question 1

@

(®)

©

©)

®

(&

(12 Marks)

Find the exact value of Ine*+log,;25.

2
Calculate the value of (%—1) correct to 3 significant figures.
e
a
If log, x =3 and log, y =5, evaluate log, (g)

Write 4log y+logx—%logm as a single log.

Differentiate with respect to x:

(1) y= 5 e4x+1

i) y= ]11(4— 2x)

Find
@ J'e-s"dx

s 4
(ll) J;‘mdx

If $5000 is placed in an investrment account paying 7% p.a. compounded every
six months, how much, to the nearest dolar, will the investment be worth after 3years?

Marks

Question2 (12 Marks) Start a NEW page
. . xe” ~1
(a) @ Find J-———dx
X
?xe* —1
(i)  Hence, find the exact value of J dx
1 X

(b) Sue deposits $1000 at the beginning of each year into a holiday fund for 6 years.

The interest is compounded yearly at 8% p.a.

@d) To how much, to the nearest dollar, will the first $1000 grow after 6 years?

(i)  Sue’s planned holiday will cost $7450. Will she have sufficient funds from the

investment? Support your answer with working and calculations.
. . (1
(©) Consider the section of the graph of y=Ilog, x from the point | =, k | to(e, 1).
e
@) Find the value of k.
(i) Sketch the graph of y=Ilog, x and indicate these two points.
@ Find the exact area between this part of the curve and the y-axis.

Question3 (12 Marks) Start a NEW page

. 1 3 8—2x
a i Show that ———— = .
@ © x-2 x+2 x*—4

@ ~ Hence, find JZ':_S dx .
x -4

(®) Consider the curve y=(x—2)e"

2
(63} Show that % =e"(x~1) and de% =xe*.
(i)  Find any x-intercepts.
(iii)  Show that there is one stationary point at (1, —e) and determine its nature.
(iv)  Find any points of inflexion.
(v)  Whathappens to (x~2)e* as x — —oo.

(Z@ Hence, sketch the curve showing the above features.
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Question 4 (12 Marks) Start a NEW page

()  Differentiate (log, x)’

(b) The curve f(x) =In(x—1) between x = ¢ and x =3e is rotated around the x-axis.

@ ‘Write the integral which gives the value of this volume.
(Do not evaluate the volume)

@Q Use Simpson’s Rule with 3 function values to approximate the volume.
Give your answer correct to 2 decimal places.

(©) Judy wishes to purchase a new lounge suite costing $5432. The store offers to lend her
the money under the following terms:

. No interest will be charged for the first 12 months.

. After 12 months she will be charged interest at 18% p.a., compounded monthly
on any outstanding debt.

J The loan must be paid completely after 3years.

. Judy must pay a fixed amount, $), each month (including during the first

non-interest period),

Let $4, be the amount Judy owes after » months.

@) Write an expression for the amount Judy owes after one year.

(i)  Show that the expression for the amount Judy owes after 15 months is

A =1-015(5432~12M )~ M (1+1-015+1-015%)
ﬁ) Hence, write an expression for the amount Judy owes after 3 years.

¢¢}  Find the amount $}, to the nearest cents, of each monthly payment.
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Question'S (12 Marks) Start a NEW page
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Marks
Find the equation of the tangent to the curve y= e —3x at the point where x = 1. 3
Write your answer in y =mx+5b form.
. _ 4x —3x d Zy dy
Given y=e""+¢ " find the exact value of —5-+3—-4y. 3
dx dx
The shaded region bounded by the graph y = lhl_ forx <1, the line y =2 and
—-X
the y-axis is rotated about the y-axis to form a solid of revolation.
] 2 x
14
@ Show that the volume of the solid is given by: 3
o2 1
V= EJ (1——+—2)dy
1 Yy ¥
(i)  Find the exact volume V, of the solid formed. 3
End of paper
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