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Total marks — 120
Attempt Questions 1 — 10
All questions are of equal value

Answer each section in a SEPARATE writing bookiettra writing booklets are available.

SECTION A (Use a SEPARATE writing booklet)

Question 1 (12 marks) Marks

(a) Evaluateloge(tani—gj leaving your answer correct to 3 2

significant figures

(b) Differentiate v/5x 2
(c) Solve 2t -t -15= 0 2
(d) Find a primitive of3- 2x 2
(e) Solve the pair of simultaneous equations 2
y =2X
3X+2y=14
()] Solve 3—-4x<1 and graph the solution on a number line 2

Page 2 of 14



Question 2 (12 marks)

(@)
(i)
(ii)
(b)
(i)
(ii)
(©)
(i)
(ii)
(d)

Differentiate

(1+cos 2()3

Xzex+2

NOT TO SCALE

B

In the diagram abovA ABC is isosceles, withB = AC.
M is the midpoint of the lin&lY andXM || AB.

By using similar triangles, or otherwise, show tMNT)BtS =%
Hence show th ¢ :1
NB 2

The‘graph ofy = g(x) passes through the poi(®, 4) and
g'(x) =4-3x>.

Find g(x).
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SECTION B (Use a SEPARATE writing booklet)

Question 3 (12 marks)

()

(ii)
(i)
(iv)
(v)
(Vi)
(vii)

In the diagram below, B andD have coordinatef),-3),
(3,1) and (-5, 5) respectively.

The angled is the angle the linAD makes with the positive
direction of thex axis.

é A
D (-5,5)
P
0 BG. 1)
x
V&

Find the gradient of the lin&D.
Hence find@ to the nearest degree.

Find the coordinates &, the midpoint oBD.

Find the coordinates df, so.thatABCD is a parallelogram.
Show that the linédB has equatiox—3y—-9= 0.

Find the/perpendicular distance betwBeandAB.

Find the area of parallelograABCD.

The lineBD has equatiorx+ 2y - 5= 0 and meets thg axis

atP.
Write down.the three inequalities that define tbgion inside
AABP-
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Question 4 (12 marks)

Marks
() Solve cos ¢ = —% for 0°< x° < 360° 2
(b) 1
y =—(x-5
v=(-9)
y =
NOT TO SCALE
/5 X
(i)  Find the coordinates @. 2
(i)  Find the area of the shaded region boundeq byw/x-5 and 3
1
=—(x-5).
- (x-5)
(c) 2
A D
68 3
-,
= B
C
ABC is a right-angled triangle in which ACB =90°.
ACDB s isosceles, in'whicB = DB.
OAEC=68° and JEBD =90°.
Find ODCB, giving reasons.
(d)

~
v

N

The diagram shows a quadrilatep®CD with JABC =60°.
AB=2m,BC=4mandDC=1mandAB|DC.

(1) Using the cosine rule, calculaA€.

(i)  Hence findAD, correct to 3 significant figures 3
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SECTION C (Use a SEPARATE writing booklet)

Question 5 (12 marks)

(@)
0]
(if)
(iii)
(iv)
(b)
(i)

(ii)

A curve Z has equatiory = xX°> -5x* + 7x - 14.
Show% =(3x-7) (x-1)
X

Find the coordinates of the stationary poiatsl determine their
nature.

Sketch the graph of?, given that ax intercept occurs in the
interval 4< x<5.

Find the values aof for which # is concave down.

A polygon has 40 sides.

The lengths of the sides, starting with the smglfesm an
arithmetic series.

The perimeter of the polygon is 495 cm and thetlewog the
longest side is twice that of.the‘shortest side.

For this series:
Find theAfirst term.

The common difference.

Page 6 of 14

Marks



Question 6 (12 marks)

(@)

(b)

(©)

(d)

()
(ii)

()
(ii)

(iii)

(ii)

The diagram below shows a sector of a cirtladius 10 cm.

Find the value oP to the nearest degree.

10 cm Arclength=12 cm

10 cm

. . T
Consider the seriesos x+ co§ x+ cosx+ --- for 0< x<§

Explain why a limiting sum exists.

Find the limiting sum, expressing the answesimplest form.

The rate at which peopld, are admitted to Homebake, a
music festival in the Domain, is/given by

N 50 (8-1)
at

wheret is measuredin hours.
Find the maximum rate of people being admittethe festival.

If initially N ="0,find an expression for the amount of people
present at timé

The festivallasted as long as there was a person there.
How'long.did the festival last for?

Fof the paraboldy-1)° =16~ &

State the coordinates of the vertex and tloeigo

Sketch the graph of the parabola showingitiiermation
above
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SECTION D (Use a SEPARATE writing booklet)

Question 7 (12 marks) Marks
(a) \yj\ / 3

>
>
X

0] 1

The diagram above shows the shaded region-boundtus:
curve y = x* +3, the linesx=1, x=0 and thex axis. This
region is rotated6(® about they axis.

Find the volume generated.

(b) At timet, the mas# of a material.decaying radioactively is
given by M =5

()  If attimet,, the mass i and attimet, the mass isM,, 2

show that
t,=t, =10In 2

(i)  Calculate the time taken for the initial masgeduce to a mass 2

of i.
32

S
o

Thefspinner above is used in a ga®mace spun, it is equally
likely to stop at any one of the letteksE, I, O or U.

(1) If the spinner is spun twice, find the proldapithat it stops on 2
the same letter twice.

(i)  How many times must the spinner be spun tféo be 99% 3
certain that it will stop on the lettérat least once?
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Question 8 (12 marks)

(@)

(b)

(©)

(ii)

(iii)

(iv)

(i)

(ii)

The velocity (in km/min) of a train travelling from Olympack
Park to Lydcome, non-stop, is given ty 20t (3-t), wheret
Is the time (in minutes) during which the train lh@en in

motion between the two stations.
Find:

The acceleration of the train at the end ef skecond minute.

Find an expression for the displacemeiim of the train from
Olympic Park.

Hence calculate the distance travelled fromgmpic Park to
Lidcombe.

Where and when, between the two stations, th@drain
travelling the fastest?

1
Show ﬁzIn2
ol+ X

By using Simpson'’s rule with five function his, find an
approximation tan 2.

Yddap is givenn his Tirthday a present of $500 from his
grandparents:

Yddap immediately deposits this into his Credit&naccount.
His Credit Union gives him a return of 4% pa, connpded
annually.

Each birthday from then on, Yddap decides to di¢f00 into
the'same account. He does this up until hiSt3ethday.

His last deposit of $500 is on his"8Birthday and when Yddap
turns 40 he decides to transfer the total of tnestment to
another account.

How much does Yddap transfer?
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SECTION E (Use a SEPARATE writing booklet)

Question 9 (12 marks) Marks

@)

()

(ii)

The above graph shows the velocityns™, of a particle
moving on a straight line, fd<t<9.

State all the times, or intervals of time, fehich the particle

(a) isatrest, 1
(B)  is moving in the positive directiony 1
(y)  the acceleration is positive; 1
®) is slowing down. 1

Using the graph, determine whether the pleti@as returnedto 2
its starting point wheh="'9. Justify your answer.

Question 9 continues on page 11
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Question 9 continued Marks

(b) @) C 2

A ! | B

The diagram above shows triangigC.
Xis a point orAB such thaldAX = XB = XC.

Proved ACB =90°

(ii)

( Hence show that the shaded area is equal ta¢aeoh 3
angleABC.

Question 10 starts on page 12
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SECTION E continued

Question 10 (12 marks)

(i)

(ii)

A derrick crane is used to lift and move a heblogk across
flat ground.

The crane consists of a fixed vertical mast of hieng a boom
of fixed lengthb hinged at the base of the mast, and a hoist

rope.
Gl
F
m b
H, Figure 1
E

Figure 1 above shows the block iskit on the ground. The
hoist rope, anchored Bt passes over pulleystandG,, then
reaches vertically downwards and is attached tdlkhek.

F
G,
m . Hz
P Ty Figure 2

o]

The length©f the rope remains constant duriegstibsequent
manoeuvre.
Figure 2 above shows that as the boom is lowerés), fahe

block moves outwards tél, .

Let 8=0FEG,, 0< 49<7—ZT and lety be the height of the block

above the ground.
Assume thab < 2m and that the ground is level. Ignore the
size of the pulleys.

If Ris the length of the rope, show that

y =m+bcosd++/b? +m? - dm cod - R

Show that
dy _ bmsiné

—= -bsing,
dé /b2 +m?-2bmcosd

Question 10 continues on page 13
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Question 10 continued

dy

(i)  Show that When@ =0 then eithercosd = b or 8=0.

2m

(iv) Assume thay is a maximum whenos&z%.

The horizontal distance from the mast to the valti
called thdifting radius of the crane.

Find the lifting radius in terms oh andb when
maximum.

End of paper
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STANDARD INTEGRALS
( n 1 n+l H
X'dx=—x"", nz -1, x# 0,ifn<0
n+1

1dx=|nx,x>0

X

[ ax 1 ax

edx==e¥,az0
a

[ 1 .
cosaxdx=— simax ,a# 0
a

(. 1
sinaxdx=—-=cosax ,a# 0
a

sec axdle tarax ,
a

secax taraxdle seax a# .
a
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