SYDNEY BOYS HIGH SCHOOL

MOORE PARK, SURRY HILLS

JUNE 2005

TASK #3

YEAR 12

Mathematics

General Instructions

Reading time — 5 minutes.

Working time — 2 Hours.

Write using black or blue pen.

Board approved calculators may

be used.

All necessary working should be
shown in every question if full marks
are to be awarded.

Marks may NOT be awarded for messy
or badly arranged work.

Start each NEW section in a separate
answer booklet.

Total Marks - 100 Marks
e Attempt Questions 1 -6
e All questions are NOT of equal
value.

Examiner:  P. Bigelow



Total marks — 100
Attempt Questions 1 - 6
All questions are NOT of equal value

Answer each SECTION in a SEPARATE writing booklet.

Section A

Question 1 (15 marks)

(a)

(b)

(©)

(d)

(€)

()

(i)
(i)

(i)
(i)

(i)

(i)

Convert 150° to radians

B

A o
16 cm 40
0]

OAB is a sector of a circle, with radius 16 cm.

Write down the area of the sector OAB, correct to the nearest
square centimetre.

Write down the value of the following, correct to 2 decimal
places.
1

N

cos3

Write down the derivatives of the following
e—4x

tan (fj
2
Thirty cards are numbered from 1 to 30.

If one card is selected at random what is the probability that
the card has a 4 on it?

If two cards are chosen at random, what is the probability that
at least one of the cards has a 4 on it?

Find f(2) if f’(x):2x+3 and f(l):6

Marks



(9)

(i)
(i)

A

D

NOT TO SCALE

In the diagram, ACD is a triangle where AB = 2 cm,

BC=4cm,CD=9cmand LCDE =30°.
Also BE is parallel to CD.

Question 2 (17 marks)

(@)
()
(i)
(b)
()
(i)
(iii)

Find the size of ZBED. 1
Find the length of BE. Give reasons for your answer. 2
Differentiate the following
2xIn x 2
COS X )
X
Find
r4 dX )
Ji
r 3
X erx dx 2
X
([ 2
(e*+1) dx 2

Question 2 continues over the page



Question 2 continued

() A farmer made the following statement:
“In 1998 the price of wheat started to fall and it reached its
lowest levels in mid 2002. Then from mid 2002, the price
began a continual rise and is now, in 2005, at an all time
high.”

If the curve representing the price of wheat, P, is
differentiable, what does the above statement imply about:

; d—P between 1998 and 2005
(i) dt

2
(i) thp at mid 2002?

(d) (1) Sketch y=3sin2x for 0<x<2x

(i) Find J433in 2x dx

0

End of Section A



Section B (Use a SEPARATE writing booklet)

Question 3 (17 marks) Marks

(a) The graphs of y=x—-4 and y=—x*+5x—4 intersect at the
points A and B, as shown in the diagram below.

NOT TO SCALE

Alle o
AW

y

0]

A
%

Q) Find the coordinates of A and B 2
(i) Find the area of the shaded part. 2
(b) Find the equation of the tangent to y = In x at the point where 2

y =Inx crosses the x axis.

(©) Consider the curve given by y=x>—6x* +9x+6

(1) Find the coordinates of the stationary points and determine 3
their nature.

(i) Find the coordinates of any points of inflexion. 1
(iii)  Sketch the curve for -1<x<4. 2
(iv)  Indicate on your curve, with the letter S, where the curve has 1

the greatest rate of increase.

Question 3 is continued over the page



Question 3 continued

(d)

()
(i)
(iii)

A F

NOT TO SCALE

B > C
The diagram shows AABC with D lying on AB and E lying on
{?ﬁe lines AF, DE and BC are parallel and Z/AED = ZBED.
Show that ABEC is isosceles.
State the reason why AD : DB = AE : EC.

Show that AD : DB = AE : EB

Question 4 (16 marks)

(a)

(b)

(i)

(i)

The part of the curve y = betweenx=0and x=1is

1
V2x+1

rotated about the x axis.

Find the volume of the solid obtained

Five marbles are numbered 1, 2, 3, 4 and 5 and placed in bag.
Two marbles are taken out in succession, the first marble not
being replaced before the second is withdrawn.

Find the probability that

(a) the 4 is selected.
(B) the3is NOT selected.

(7)  the 1is the second marble chosen.

If the first marble is replaced before the second is selected, find
the probability that at least one 2 is drawn.



Question 4 continued

(©) (i)
(i)

(d)

(€)

Differentiate y = In(cosx)

Hence find jtan X dx

%
Find Jsec2 2x dx

0

Fora >0, it is given that

4
j 4X2 dx=Ina
1 44X

By evaluating the integral, write down the value of a.

End of Section B



Section C (Use a SEPARATE writing booklet)

Question 5 (16 marks)

(@)

(b)

(©)
(i)
(i)

(d)

@ O
(i)

Find the second derivative of xsinXx.

1 X
Findj °_dx
ol+e

A continuous curve y = f (x) has the following properties over
the interval a<x<b:

f(x)>0, f'(x)>0, f"(x)>0
Sketch a curve satisfying these properties.

State the least value of f(x) over this interval.

2
At every point on a curve dTZ =2X.

The point (3,6) lies on the curve and its tangent at this point is
inclined at 45° to the positive direction of the x axis.

Find the equation of the curve

For the function f (x)= ¥, copy and complete the following
table, using 4 significant figures where necessary.

X -1 -0-5 0 0-5 1

f(x)

Hence, use Simpsons rule with 5 function values to approximate

1
2
Jex dx .
-1

Leave your answer correct to 3 significant figures.

Marks



Question 6 (19 marks)

(@) (i)

(i)

(b)

(i)

(i)

(iii)
(iv)

(V)

(©)

(i)

(i)
(iii)

Sketch y =log, x and y = x on the same diagram.

Use your diagram in (i) to indicate the number of solutions to
the equation log, x = x

X

Given the curve y = 2xe?

Show that dy _ (x+2)e2
dx
d’y

Find —
dx

X

Find the minimum value of 2xe?

For what values of x is the curve concave down?

X

For what values of ¢ does the equation 2xe2 =c¢ have two
unequal real roots?

In the diagram AB meets the x and y axes at B and A
respectively and it passes through the point (1,2).

The angle OBA is ¢ in radians.
y

™~
A

NOT TO SCALE

@2)

0 B\ X

Show that the equation of AB is given by

y=—(tan&)x+2+tan o

Find the area of AOAB in terms of tané.

Find the value of &, correct to 2 decimal places, for which the
area is a minimum.

End of paper

Marks
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STANDARD INTEGRALS

P

x“dx:ix””, nz-1 x=0,ifn<0
n+1

de=|nx, x>0
X

J

eaxdx:leax, a=0
a

P

1.
cosaxdx=—sinax, a=0
a

~

. 1
sinaxdx=—-—cosax, a0
a

~

1
sec? axdx=—tan ax,
a

1
secaxtanaxdx=-—secax, a=0
a

r1 1. X
———dx==tan"=, a0

a’+x a a

(1 X

—— _dx=sin*=, a>0, —a<x<a
Jai-x* a

1
—dx:ln(x+\/x2—a2), x>a>0

J\/xz—a2

d

J'—ﬁ x:ln(x+\/x2+a2)

NOTE: Inx=log, X, x>0
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