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Time Allowed: 3 hours, plus 5 minutes reading time
Total Marks: 120

There are 10 questions, all of equal value.

Submit your work in ten 4;:Page‘>ibooklets.

All necessary \k}Otk’iﬂ,g 's_ho{i'ld ‘_bé shown in evety question.
Full marks may not be awarded if wotk is cateless ot badly arranged.
Board of Studies approved calculators may be used.

A list of standard integrals is attached to the back of this papet.

STANDARD INTEGRALS

Ix"dx =Lx"“,n¢—l;x¢0, ifn<0
n+l

1

I—dx =lnx, x>0

X

ax 1 ax

_fe dx =—e, a#0

a

_“cosaxdx =lsinizx, a#0
a

. 1
jsmaxdx =——cosax, a#0
a
) 1
.[sec axdx, =—tanax, a=0
a

1
J-secaxtanaxdx =—secax, a=0
a

J.—Tl—zdx =—1—tan‘1£, az0

a+x a a

I—l—dx =sinE, a>0, —a<x<a
2,2 a
a®—x

I%dx =ln(x+Vx*-a?), x>a>0
x* —a

J———l—dx =In(x+x* +a%)

NOTE: lax =log, x, x>0
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Question 1 (12 marks) Use a SEPARATE writing booklet:

(@  Thepoints P and Q have coordinates (3, 8) and (9, 2) respectively.

Find the gradient of PQ.
(b) Evaluate: e 2® correctto 3 significant figures.
(c) Solve: |3x— 2[ <7

(d)  Differentiate with respect to x:

0%,
i
8|

© Find the primitive: ——1—I
%—

® Given z=>%Y , change the subject of the formula to y.
xy

(g) Write the exact value of cos 510°.

Marks

Question 2 (12 marks) Use a SEPARATE writing booklet:

Marks
(a)  Find the equation of the tangent to the curve y=log, (%) at the
point (2, 0). 2
(b)  Differentiate with respect to x:
@) X COS X 2
.. Io
Gy X 2
x
©
In the diagram, PQR is a triangle
R NOTTO
where angle RPQ = 45% and SCALE
q
angle RQP = 30°.
45° d
P 30—>-q
Find the exact value of 2.
q
2
(D) Evaluate:
1
. dx
i 2
® 5[ 4+3x
1
ii —+x?
(i1 lj (xS x }LV 2




Question 3 (12 marks) Use a SEPARATE writing booklet:

(®)
Ay

///////B(Zﬁ)

A(-4.2)

o)

.

The diagram shows two points A(~4, 2) and B(2, 6) on the number plane.
Copy the diagram.

@) Find the coordinates of the mid point M of AB.

(i)  Show that the equation of the perpendicular bisector of AB is
3x+2y—-5=0.

(iii) Find‘the coordinates of C that lies on the X- axis and is
equidistant from A and B.

(iv)  The point D lies on the intersection of the line y =1and
3x+2y—5=0. Find the coordinates of D and mark
the position of D on your diagram.

(v)  Find size of £ABCto the nearest degree.

(b)  Find the largest four digit number to be found in the sequence 1,4, 7, 10, ...

2
(©) Given that ‘LZ;TZJE= e ' +10 and %= 1att=0andx=0at t=0.

Find an expression for x.

Marks

Question 4 (12 marks) Use a SEPARATE writing booklet:

@
®)

©

@

®©

Solve:  22%—9x2%4+80

Find all the values of 8, where 0° <8 <360°, that satisfy the

equation sing— —@:O
2 2
P R NOT TO
SCALE
83 m 58m
110¢
Q

In the diagram PQR is a triangle where PQ = 8-:3 m, QR=5-8 m
and ZPQR=110°.

@) Find the length of PR correct to one decimal place.
(ii)  Find the size of the smallest angle of the triangle.

Give your answer to the nearest degree.

Jasmin invests $5 000 in a bank that pays interest at 5:25% p.a.

compounded annually. What will be the value of her investment
at the end of 15 years?

In a colony of bacteria each divides into two, every hour. How many
bacteria will be produced from a single bacterium if the rate of division

continues for 20 hours?

Marks




Question 5 (12 marks) Use a SEPARATE writing booklet:

(@ ‘ Marks

<

. v
AU NN

OING AN NAYA x
\
»

A
The above diagram shows the graph of the function y=x*- 6x.
6] Find the coordinates of the point A where the curve crosses the x- axis. 1

(i)  Find the area of the shaded region contained by the curve and

the x- axis. 2
(iif)  Write a pair of inequalities that specify the shaded region. 1
®
C Use the information in the diagram to
. 2 () find the value of x. Give reasons. 2
20

* (ii) find the size of ZBDE. Give reasons. 1

5 99°

A D B

©) Consider the parabola x* +2x+12y-23=0,

@) Find the coordinates of its vertex. 2

(ii)y  Find the coordinates of its focus. 1

@

In the given circle on the left, the length

of the arc PQ which subtends 80° at the centre
of the circle is 40 cm.

Find the length of the radius (#) correct fo one
decimal place.




ngstion 6 (12 marks) Use a SEPARATE writing booklet:

@

®)

©

Consider the function -y =\[ﬂ7 .

) State its domain.

(if)  Sketch the graph

The gradient function of a curve is given by ' (x)=(3x —4)(x—4)
and the curve y = £ (x) passes through (1,9).

® Find the equation of the curve y = f(x).

(i)  Find any stationary points and their nature

(iii)  Sketch the curve y =f(x) clearly labelling turning points.

Consider the geometric series: 1+ (5 - «/Z)+ (5 - J;)z + (5 - J;)B e

[6Y) Find the values of a for which this geometric series has
a limiting sum.

(i)  Find the limiting sum of the series given that a is 20.
Write your answer with a rational denominator.

Marks

Question 7 (12 marks) Use a SEPARATE writing booklet:

(@)  Arain water tank which is full is drained so that at time ‘t* minutes,
the volume of water ¥ in litres is given by
2
4 =500[1 —ij for 0< #<60.
60
() How much water was initially in the tank?

(i)  After how many minutes was the tank half full?

(iii) At what rate was the water draining when the time is 58 min.

® Given that xz—(2+k)x+3k=0,ﬁndkif:

@ The sum of the roots is 5

(1i)  The product of the roots is 4 times the sum of the roots

(¢)  The following table gives values of f(x)=x log.x

x 1 2 3 4 5
) 0 139 330 555 3-05

Use Simpson’s Rule using these five functional values to find an
5

approximate value of _[x log, x dx.
1

Marks




Question 8 (12 marks) Use a SEPARATE writing booklet:

(@

®

A particle moves in a straight line such that at time t seconds
its distance x metres from a fixed point O on the line is

given by x=1+cos 2t

)] Sketch the graph of x as a function of # for 0 <f<2m,

(i)  Using your graph or otherwise, find times and positions when the
particle is at rest between 0<¢<m.

(iif)  Describe the motion completely.

A condenser discharges at a rate proportional to the charge present.
ie. %(t"—= — kC, where C is the charge at time ¢ seconds. When =0, C=90.

The charge reduces from 90 to 20 in 10 seconds,
. Skt . dc
@ Showthat C =4 ¢ " satisfies the equation -—;ﬂ—= - kC
(i) Find %
(iii)  What is the charge after 5 seconds?

(iv)  Atwhat time does the charge reach 60?

Marks

Question 9 (12 marks) Use a SEPARATE writing booklet:

(® John and Helen are two farmers. They borrow $400 000 from a
bank. They make monthly repayments and the interest is 6% p.a.
compounded monthly. The loan is for 20 years. Because of a
drought the bank allow them to begin repaying the loan at the
end of the fourth month. Let 4, be the amount owing at the end
of » months and m the monthly repayments.

()  Showthat 4, =400000(1.005) —2.005m.

(i)  Find the monthly repayment m.

(b) Solve the equation 2logx = log(2x + 8)

(¢)  Alightis to be placed over the centre of a circle. The intensity {7)
of the light varies as the sine of the angle () at which the rays
strike the illuminated surface, divided by the square of the

distance (d) from the lightie. I= ksdn; % where k is a constant.

Light

Radius=a

b NOT TO SCALE

@  Showthat T=— 2
b?+a)e

(i)  Find the best height for a light to be placed over the centre of

a circle in order to provide maximum iltumination to the
circumference.

10

Marks




Question 10 (12 marks) Use a SEPARATE writing booklet:

(®) Find the value(s) of & for which x* —6x+2 is positive definite

®) For what values of p does the equation sinx = px have a solution in the
domain 0<x <7

©) The sketch of the curve catenary y=% (e" ——e"‘) is given below.

The catenary is the shape obtained when a chain or rope is strung
between two points.

ke .
\/ y=5(e +)

@) Calculate the area enclosed between the x — axis and the
ordinates x = -3 to 3.

(ii)  Calculate the volume of the solid generated when the curve
y= %(e" +e™ ) is rotated about the x- axis between the

ordinates x = -3 and x = 3.

11

Marks

(d  Arugby league try is scored outside the posts at point T. The conversion atternpt
will be kicked from point X at a distance x metres back from the goal line.

T P Q '
NOT TO
TP=a SCALE
x TQ=5
Goal posts are P & Q
/, ZLPX0 =6
X

Using the formula, tan(# - a)= tmpotand . oherwise
1+tan ftan o

show that tané =-x—(21—)—_:—abl where a and b are the distances from
x* +a

the try position T to each post.

12
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ANSWERS QUESTION 4

Question 4 (a)

Criteria

e One for forming a quadratic equation and one for simplification

Marks |
2|

Answer:

If 2" =p then 2 -9-2" +8=0
becomes p*—9p+8=0 »
ie.(p— 8)(p-1)=0..p=8orp=1
s 2"=8 or2* =1 le.x=30r0

Question 4 (b)

Criteria

F One mark for each answer

[ Marks_|
2 |

Answer:

WA
sin% =i2-3— %:600,1200 . 0=120° or240°

Quegﬁon 4(c) (O

Criteria

[ Marks |

IT One mark each for substituting into the cosine formula and one for simplification

Answer:

PR? = PO* +QR? -2PQ-OR cos ZPOR
=8.32 +5-82 ~2x8-3x5-8x00s110° v

PR=11638.. = 11.6 (1 decpl)

Question 4 (c) (if)

Criteria

Marks

»  One mark for finding cos ZQPR and one for'simpliﬁcation

Answer:
2 2 _zg2
cos ZOPR = 83" +116°-58" 0.881855.... ZQPR = 28° (nearest degree)
2x8.3x11.6 v g
6
4 -




Question 4 (d))

Criteria Marks

o One mark for 5000(1.0525)"° and one for simplification 2

Answer:
Jasmin’s investment after 15 years

=sooo(1\.o/525)15 =$10772-13 (o the nearest cent) \*~"

Question 4 (&)

Criteria [ Marks

e  One mark for using the geometric sequence formula and one for simplification | 2

Answer:

The division of bacten‘a corresponds to the geometric sequence 1,2, 4, 8,16 , ~-m--nnnnemev
where a=1 andr =

. Tn=ar™! \/
T,o 1x 2" =524 288 \/

ANSWERS QUESTION 5

Question 5 (a) (i)

Criteria Marks

o  One mark for the correct answer 1

Answer:
To find where the curve culs x- axis, put

x?—6x=0 = x(x—6)=0
iex=00rx=6..4is(6,0) /

Question S (a) (i)

Criteria Marks
2
e  One mark for I(x - Gx) and one for simplification
o
Answer:
shaded area= ?(x - 6x) l /
o
[— -3x ] =|-36|=36 umt> v
Question 5 (a) (iii)
] Criteria | Marks
e One mark for correct answer | 1
Answer:

y2x?-6x and y <0 |/

Question 5 (b) (i)
[ Criteria [ Marks |
| '« One mark for correct answer and one for the reason : | 2 i
Answer:

(8) In AABC, x+2x+99 =180 (Angle sim of a triangle) .~

Question 5 b) (ii)

[ Criteria [ Marks |
[+ One mark for correct answer [ i |
Answer: .

In quad. DBCE, ZBDE+99° +2x27° +4x27° =360°
LBDZ.E+99°+2x° +4x° =360° (Angle sum of a - /BDE=360° —261° =990‘/
quadrilateral)

Question 5 (c) (i)

s One mark for completing the square and one for simplification 2

Angwer: \

xXF +2x = - D“ﬁ*?‘g

(x+41)* = - \2u+2h
(x—H)Z: \2(2“{5\ v

~ .

- Nery — (*\77'5‘/

S(O(D) One marle Jor conreck angier.
Focws = (-1, -1) . v/

_5(d) One mark for b0~ x %80
One mark. Jor s bkficion
f-tl ho - x Haox 80 v
(- 2a.60 = 286 (lap)




ANSWERS QUESTION 6

Question 6 (a) (i)
r Criteria [ Marks ]
I »  One mark for the correct answer l 1 l
Answer: )
y=v4-x" Here 4-x2 =(2-x)2+x)20 .. Domain: 2<x<2 v
Question 6 (a) (ii) .
| Criteria | MarksJ
s One mark for the correct graph | 1
Answer:
AY
2
-2 0 2 x
Question 6 (b) (i)
Criteria [ Marks |
| s One mark for integration and one for simplification | 2 |
Answer:
F'(x)=3x*-16x+16 ie. 9=1-8+16+C
] a2 L C=0
- f(x)—j(Bx 16x+16 )dx | Equation of the curve is
2
=x3-8x2 +16x +C v ‘ y=x3—8x2 +16x =x(x—4)2
(1,9) is a point ony =1 (x) l/
. Ty /
Question 6 (b) (i)
Criteria | Marks |
e One mark for each stationary point and their nature i 2
Answer:
y=x>-8x" +16x Fx)=6x-16
(%)= 3x% —16x+16=C3x - 4)x~4) S (%)< 0 and f'(9)>0
At a stationary point f’(x )= 0 o Atx = 473, f (%) is maximum and
- (Bx-4)=0orx- 4=0 Atx =4, f(x) is minimum
iex=4/3 or 4 e (_g., 9%) and min (4, 0)

A LA

Question 6 (b) (iii)
I Criteria | Marks |
|'s _ One mark for the shape and cne for labelling the turning points | 2
Answer:

yw (1-1591537—) / ja'fsh

v bhajek

0,0) (4,0) N
Tx
Question 6 (c) (1)
Criteria | Marks
r- One mark for method and one for noting a is not equal to 25 l 2

Answer:

or ~6<—ya <—4

ie ‘S—J;l<1 or _1<5_J; <1 \/ or 16 <a <36 Except a#=25for a=25,
it will not be a series!

For limiting sum |r| <1

Question 6 (¢) (ii)
Criteria | Marks
W One mark limiting sum and one for rationalising | 2
Answer:
If r=5- '\/; Limiting sum = 1 = 1 /
1-[5-+20) -4+245
25 +4 _ 245 +4 «/5 +2

B N PN 4 2
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e J LS 2t
S ., ¥ Answer:

—R - Since the curve is symmetrical about the y axis !
/[‘\\ 13 X -x x _ -x 1 ([)ﬂé& %6"12/
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0
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. 0
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x l+tan ftane

a b -
045 One for tana=— and tan f=—, one for tanf-taner _
x

Answer:
Let £ZTXP =0, and £TXQ =B, then
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tan @ = tan(f - o) =x2(5 -a) y ww%,e/ %%
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