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SYDNEY BOYS HIGH

SCHOOL
MOORE PARK, SURRY HILLS

2005

YEAR 12

ASSESSMENT TASK #3

Mathematics

General Instructions

Working time — 90 minutes.

Reading Time — 5 minutes.

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

Hand in your answer booklets in 3
sections. Section A (Question 1),
Section B (Question 2) and Section C
(Question 3)

Extension 1

Total Marks - 80

e  Attempt questions 1 —3

o  All sections are NOT of equal
value.

Examiner: A. Fuller

This is an assessment task only and does not necessarily reflect the content or format of the Higher School
Certificate



Total marks - 80
Attempt Questions 1 -3
All questions are NOT of equal value

Answer each SECTION in a SEPARATE writing booklet.

Section A

Question 1 (27 marks)

(a)

(b)
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Evaluate log,0-125

LooLY
Expand (ez —eZJ

Evaluate sin"(vlz-) +tan™ (%)
Sketch the graph of y =3sin™ —;—

log, x

Prove that log , x = —=2%—
2" l+log, b

| .
If 31—2dx =a , find the value of a
02+ X

Differentiate loge(sin3 x) WIiting your answer in
the simplest form
For what values of x is sin™ x defined?

Find the maximum value of 2x(1-x)

() ~ Find the range of the function given by f(x) =sin” [2x(1 - x)]

Marks
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@) Use the substitution u= x> to find Jﬁ i = d
o V1-x

) If y =x"e™, show that D_ ay = LA
dx x
(k)
y A y= tan x
A
)
l
]
|
]
’. Y x
- T >
0 z
v 4

In the diagram, A is a point on the curve y =tanx
with an x coordinate of % The chord OA has been drawn
from the origin to the point A.

Show that the area enclosed by the chord OA ard the curve

y =tanx between x=0andx=g has a magnitude of

-;—(J‘L’ —4In2) units®

End of Section A



Section B (Use a SEPARATE writing booklet)

Question 2 (27 marks)

(a)

(b)
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If y =secx, prove % =secxtanx

A function is defined as f(x) =1+¢"
Write down the domain and the range of the function
Show that the inverse function can be defined

as f(x) = %—In(x -1)

On the same set of axes, sketch the graphs of y = f(x)
and y = f7(x)
Show that the equation of the normal to y = f'(x)

at the point where f7'(x) =0 is 2x+y-4=0

If%=1+y and when x =0, y =2. Show that y =3¢" -1

Find the exact value of cox{z sin” ﬂ

3x v
Evaluate J Vl—dt using the substitution u=1+x
+X

If f(x) =acos™ (bx), evaluate a and b if f(0) =2
and f(0)=2.
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The diagram above shows a shaded segment which subtends
an angle of 20 radians at the centre O of a circle with radius r.
Given that the perimeter of the shaded segment equals twice
the diameter of the circle

Show that sin@=2-6

Show that the equation sin@ + 8 -2 = 0 has a root that lies
between f=1and 6=1-5

Use one application of Newton’s method with an initial
approximation of &=1-25 to obtain a better approximation
of the root of the equation sinf+ 8-2=0

Using the result found in (IIX) find to the nearest degree the
size of ZAOB

End of Section B



Section C (Use a SEPARATE writing booklet)

Question 3 (26 marks)

@)

(b)

D
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The velocity v of a particle moving along the x axis starting from
x=1-8isgivenby v =e‘2"\ﬁx2—-6, x =1-8 where x is the
displacement of the particle from the origin.

Show that the acceleration a of the particle in terms of its
displacement can be expressed by a=-2¢"*(2x" - x - 6)

Hence, find the displacement of the particle at which the
maximum speed occurs,

Show that the time 7" in seconds taken by the particle to
move from x =2 to x =3 can be expressed as

3 ezx
T= dx
J; ;Ex2—6

Use Simpson’s rule with three function values to obtain
an approximate valfie for T

A water tank is generated by rotating the curve
4
x
= — around the y-axis.
16 ”

Show that the volume of water, 7 as a function of its depth 4,

. 8
1s given by V=§nh2'

Water drains from the tank through a small hole at the bottom.
The rate of change of the volume of water in the tank is
proportional to the square root of the water’s depth.

Use this fact to show that the water level in the tank falls ata
constant rate.
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Given y =cos™ (sinx)
Show that % has two values 3

Hence, or otherwise sketch the graph of y = cos™ (sinx) 2
for w=<x=<m

In rugby league, teams score points by placing the ball on {or over)
the try line at the end of the field. A kicker may then convert the
try by taking the ball back at right angles from the point 7 on the
try line where the try was scored and attempt to kick the ball
between the goal posts which are 6 metres apart.

Goal posts

< tom—> Try line
L

4

——8
P

In the diagram above, a try has been scored 10 metres to the right

of the goal posts. The kicker has brought the ball back x metres to

a point P to attempt the conversion. The kicker wants to maximise &,
the angle of his view of the goal posts.

6x
Show that tan6 = 3 3
o Y = 0
Letting E =tan0, find the value of x for which £ i5 a maximum. 2
Hence show that the maximum angle, 8, is given by 2

e

75

Question () continued over the page



(IV)  Find the maximum value of 6 (to the nearest minute) and
the corresponding value of x (to the nearest centimetre).

End of paper
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SECTION B
1

COosSXx
cosx x0—-1x-sinx

= (quot.rule)
cos” x

3 y=

sinx

CoS X

=gsecxtanx
N f(x)=1+e*
domain; all real x
range : f(x) >1
(i) let y=f(x) =1+e*
y-1=¢*
log(y -1)=2x

1
=] -1
x= og(y -1

7748) = Slog(x-1)
(0} 1, Py

slope of tangent = 3

slope of nomal = — (2x - 2)
=-2when x=2

eqn. of normalis y — 0=-2(x - 2)

as f7'(x) =0 whenx =2

eqn. of nomalis 2x + y -4 =0

;) .dl=1+y N d_x.=..l_
dx dy 1+y
integrating both sides with respect to y
x=Inl+y)+c
O=In3+c asx=0wheny=2
x =In(1+y)~-In3

X =]n(1j_}.l_)
3

3
3

v=3¢" -1

@

(i)

(i)

(iv)

3
cos[2sin°l(%)] let O = sin"l(4—)
cos20 =2cos” -1

7
=2 x — -1 (diagram|
x 7 ~ (diagram)

cos 25in_l(i) -2 =-0-125
4 16

5

f%dx u=l+x,x=u-1

ﬂ=1, dx=du
dx
3u-3
;’u
=f(3u5—3u")a"u
:2ujf-6u§'+c

=2 (1-0-):)3 —6qflex+c

f(x) =acos™ bx, £(0) =2, £'(0) =2
acos™ (0)=2, cos™(0) = -2—

n2 4

2 a Fid
ab

A o

F(0)y=-ab =2
-ibzz b=_.7f., a:i
b7 2 T

perimeter = AB +arcAB g 200

4r = AB+rx 2%
AB=4r-2rt

sin = M from diagram o
r
sint =2-9

sin(l)+1-2=-0-1585, <0
sin(l-5)+1-5-2=0-497, >0

as f(x) is contiuous, the sign change means there must be ¢

root between & =1and 9 =1-5.
fl@®)=cosO+1
sin(1-25)+1-25-2
" cos(-25)+1
approx. of root = 1- 0987
0=1-0987 :

20 =2-1974°

20 =~125°54'

LAOB =126° (nearest degree)

a=1-25-
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