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Preliminary Course
FINAL EXAMINATION

General Instructions

o Reading Time - 5 minutes.

o Working Time — 2 hours.

o Write using a black or blue pen.
o

Board Approved calculators may be
used.

o A table of standard integrals is
provided at the back of this paper.

o All necessary working should be
shown for every question.

o Begin each question .on a fresh sheet
of paper.

Total marks (84)

o Attempt Questions 1- 7.

o All questions are of eqﬁal value.
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STANDARD INTEGRALS

1
x"dx = '+1x"+-1, n#-1; x#0,ifn<0
n

ldx =lnx, x>0
x

1
e™dx =Ze”x, az0

- 1

sinaxdx =-—_cosax, az0
1

sec?axdx =Etanax, a#0

1
secax tanaxdx = Zsecax, az#0

2

\/—
(1
J /xz —
(1
——dx = ].n(x+\lx2 +a2)
Vx?+a?

dx =ln(x+\/x2—a2), x>a>0

NOTE: Inx=log,x, x>0
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Question 1

b)

©)

d

¢)

g

Ifs=1—a— find s when a=7,r=§. 1 2)
Express the decimal 0.3 57 as a fraction in simplest form. 1
b)
Show that M can be expressed in the form a + & \/g 2
W2+243 )
c
and find a and b.
Simplify [xz I for x # 3.
x*-9
Factorise the following expressions fullyf
1 d)
i) 8-274° .
ii) mx? +my? —nx? —ny? :
3,2
Simplify m 2+ U +13 as a single fraction in simplest form. . 1
¥-x x-x
Solve forx:
o 225y 1
if) 3x*-x-3=0 2

End of Question 1.

Mathematics

(12 Marks) Use a Separate Sheet of paper Marks Question2 (12 Marks) Use a Separate Sheet of paper

Explain why f(x)=3" is neither an odd function nor an even
function.

If f(x)=5x—x", find f(x+—hz-f(f2

Sketch the graphs of the following, stating the domain and range of
each.

. 2 ’ )
e ) e e
X

i) x4y =25
i)  3(x+2)-y=0
Show the region of the number plane where the following hold
simultaneously:
(x+1)" +y* s 4
<

and y=20

End of Question 2.

Marks
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Question3 (12 Marks) Use a Separate Sheet of paper

2)

b)

Py and P, are two planes which are at the same height and 2000
metres apart. T is the base of the airport observation tower and R
the end of the runway., £ZRTR=15° and £ZBTR=10°.

P] P2
NOT TO
SCALE
R
i) Copy the diagram and mark the relevant information on it.

if) Find the height of the planes to the nearest metre.

Two straight roads intersect at a point I. Car A is 6.3 km along one
road and is due east of the intersection. Car B is 4.2 km along the
other road on a bearing of 162° from the intersection.

i) Draw a diagram and mark the relevant information on it.

ii) Find the distance between the two cars, correct to 2
significant figures.

if) Hence or otherwise, find the bearing of Car B from Car A
to the nearest degree?

‘Question 3 continues on page 5

-4-
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Question 3 (continued)

©)

d)

Find the exact value of tan(-150%).

i) Solve 2¢cosd =—1for 0°<9 <360°.

if) Prove (1-cos@)(1+secH)=sinftand.

End of Question 3.

5.

Marks




Final Examination

Mathematics

Preliminary Cowrse 2008

Question4 (12 Marks) Use a Separate Sheet of paper
The points A(3,4), B(1,-6) and C(-5,2) are the vertices of a triangle.

a) Find the mid-point P of 4B.

b) Show that the equation of the line £ joining 4 to C'is
x—4y+13=0

¢) Find the equation of the line / through P parallel to BC.

d) Find the point of intersection Q of the lines kand /.
e) Show that Q is the mid-point of 4C.

f) Show that PQ = %BC

g) Find the perpendicular distance from B to AC.

End of Question 4.

-6~
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Question 5 (12 Marks)

a)

b).

Final Examination

Mathematics

Use a Separate Sheet of paper

In the figure, BD bisects £4BC, DC is perpendicular to BC,
LACB=60° ZBAC =40° £ZBDC=x".

A
408, - D
x()
[ J .
— R L& 60N\ .-
B C

i) Draw a neat sketch of the diagram.

if) Calculate x giving reasons for each step in your calculation.

As shown in the figure, the points B and E lie on AC and DA
respectively of AACD.

~ Use the information shown on the figure to find the value of x and
hence find Z4CD in degrees. Give reasons for your answers.

Question S continues on page 9

7-

Marks
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Question 5 (continued) Marks Question 6 (12 Marks) Use a Separate Sheet of paper Marks
) i)  Find the sum of the interior angles of a regular 11 sided 2 a)  Express 51" +2x-3 inthe form A(x+1)* + B(x+1)+C. 2
_polygon.
b Solve 9* -10(3")+9=0. 2
i) How large is each exterior angle to the nearest minute? 1 ) ove 39
d) In the figure below AABC is isosceles where AB = AC. 3 c) Find values of k for which x? + kx +16 is positive definite. 2

If XB = YC, prove that ABCY = ABCX and hence that XC = YB.
: d) For the equation 2x* +x—3=0 with roots &z and £, find the value

e e B e
- : . 1) a+pf 1
if) af _ 1
i) é+l ' ' 1
A e) For the parabola defined by x?+4x—8y+12=0, find the:
Y c 1) Coordinates of the vertex. 1
if) Coordinates of the focus. 1
iii) Equation of the directrix. . 1
End of Question 5. H End of Question 6.




Preliminary Course 2008 Final Examination

Mathematics

Question 7 (12 Marks) Use a Separate Sheet of paper

a) Find the derivative of the following: (You do not need to simplify
your answers after finding the derivative.)

i) —4x® 4% +11
ii) A 5
1
iii _
) x+3

b) D) Find £2) for f(x)= (35 -5x) .

(x+1° dx
; xt -1
iii)  Given y=-~—— find y'.
x+1

iv)  Find g'(x) if g(x)=(x+2)*(x—1)".

X

c) Find the gradient of the curve y = ! at the origin and hence

2
x*+
find the equation of the tangent to this curve at the origin.

End of Examination. -

-10-
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~ SOLUTIONS

Question 1 | Preliminary HSC Examination- Mathematics | 2008
Part | Solution Marks | Comment
@ |g__a 1
1-r
s =L1 )
1—=
3
S =10l
2
(®) | Letx=0357 Letx=0.357 1
100x =35.757 - 10x=3.57
x=0357 1000x = 35757 _ _ :
— B — 99x=35.4,,.,,_.v, o e e e = 990x=354 C e e e e e g OO
990 990
59 59
x=- x=—
165 165
© WV2-243 32-243 2
W2+23 32-243
_(v2-243)’
18—-12
_18-66+12 L for
- 6 multiplying
correctly.
30-12/6
==
1 for finding
= 5(5 - 2\/g) aand b
£
=5-2J6

La=5andb=-2
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Question 1 2008
Part | Solution Marks | Comment
(d) x+3] 2 Only 1 if
-9 bol:h cases
no
- (x#3) Fx+3>0 or —(x#3) ifx+3<0 considered
(x #3)(x~=3) (x #3)(x~3)
. - . 2 marks
=xT ifx>-3 = —xj ifx<-3 for full
solution
) |1 1
8-274°
=(2-3d)(4+6d +9d*) ]
mx® +my? —nx? —ny? 1
=m(x* + ") -n(x" + ")
=(x*+y*)(m-n)
1

O | m+m  m+l
P-x  x-x
_mm+n ~x(x'-1)

x(x-1) m+1
_ mz(m;m)>< ~x{x+1)(x~1)
X(x—~1) m#1

=-m*(x+1)

Question 1 | Preliminary HSC Examination- Mathematics 2008
Part | Solution Marks | Comment
® | 1
3x-2 54
2
3x-2 -9
2
3x-2=18
3x=20
_2
3
if)
3x -x-3=0 . v 2 .
Z 1Ry (D)~ 4x3% 3 1 for sub in
‘ 2x3 formula
141436
6 1 for
li\/§_7— simplifying
=




Question 2
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2008

Part

Solution

Marks

Comment

(®

f(x)=3"

Sl=x)=37

s

=7

# f(x)or - f(x)

., the function is neither.

1

()

F(x)=5x-x"
fx+h)=5(x+h)—(x+h)

S +5h-x'—-2xh—K —5x+x*

K

=5-2x-h

Question 2

[ Preliminary HSC Examination- Mathematics

2008

Part

Solution

Marks

Comment

©

Domain: Allreal x ; x#0
Range: Allrealy ; y 20

LV

Yy

10-

-
.

=104

Domain: -5£x<5

Range: ~5<y<5
i)

o 5

104
Domain: All real x
Range: All real y

2

1 for
graph

1 for
domain
and range,
if either
wrong, no
mark.

1 for
graph

1 for
domain
and range,
if either
wrong, no
mark.

1 for
graph

1 for
domain
and range,
if either
wrong, no
mark.




Question 2

| Preliminary HSC Examination- Mathematics

2008

Part

Solution

Marks

Comment

@

3

2 for

correct
graphs
1 for

correct
region
shaded

Question 3 Preliminary HSC Examination- 2008
Mathematics
Part | Solution Marks | Comment
(=) 1
AT 2000 9
sin165° sin5° 1 for finding
H o
P2T=2000>_<3m165 ~5039.2 BT
sin5° (or BT)
sin10° = L .
BT 1 for finding
h= PZT sin10° helght using
2000x sin165° either AT or
h=[_~’§L~}xsmlo°z59s92xsmlo° BT.
sin5° :
h=1031m Don’t take a
mark off for
any

rounding.




Question 3 Preliminary HSC. Examination- 2008
Mathematics
Part | Solution Marks | Comment
(® |D 1
I 6.3 km ar A
72° 7
4.2 km
CarB
| i) ¢’ =a® +b*~2bccos 4 _ 1
ABY =63 402 0% 6.3%K4.2¢08 720 T T T T
AB=64km
.. SInA sinB
ii) = —— 2
b
sinfd sin72°
42 6.4
6 =38°37" 1 for finding
6=39° angle
.~ 270°-39°=231°
.. Bearing of Car B from Car A is 231°T 1 for bearing
©) | tan(-150") = tan210° 1
=tan30°
-1
3

Question 3 Preliminary HSC Examination- 2008
Mathematics
Part | Solution Marks | Comment
(d) | 1) 2cos6=-1 0°<6<360° 2 1 for acute
-1 value
cosf=—
2
cos60° =% and cos & is negative in quad 2 & 3
2. 6=180°—60°=120° 1 for solution
6=180°+ 60°=240°
5. 6=120°,240°
2

CLHS T

if) (1 +cos@)(1+secH)=sinftand .

=1+secd—cosd—cosHsectd

=1+secf—cosf—cogfx 1
cog
=f+secO—cosf-}

—cosd

cosd
_1-cos’f
" cosf
_ sin’ @

" cosd
sin @

=sginfx
cos@

=sinftand
= RHS

1 for
expansion

1 for proof
using any
method.




Question 4

| Preliminary HSC Examination- Mathematics

2008

Part

Solution

Marks

Comment

m, = —% &ptP(2,1)

y-y=m(x-x)
y—~1=-§(x~2)
3y+3=—4x+8
4x+3y—-5=0

1for S RO

Question 4 | Preliminary HSC Examination- Mathematics 2008
Part | Solution Marks | Comment
a - 1
@ Midpt = g’_ﬂ, f+_6_)
. 2 2
P=(2.-1)
() | EquationAC 2
2~-4
m=(523)
-2
m=—
-8
S— — —l_ R —
lll gradient
m=z &ptd(3.4)
y-y=m(x-x)
1
—4=—(x-3
y=4=2(x-3)
4y-16=x-3 1 for
x-4y+13=0 equation
_2--6 )
(C) mgc ( —5-1 )
8
m=—
-6
. =
BC 3
m; =m, lines parallel 1 for
gradient of

parallel lines

1 for
equation

(G

©

®

Equation, : x-4y+13=0
Equation, : 4x+3y—-5=0
x=4y-13 from (1)

sub into (2)
4(4y-13)+3y-5=0
16y—52+3y-5=0
19y-57=0

19y =57

y=3

sub into (2)

4x+9-5=0
4x+4=0
dx=-4
x=-1

~0=(-1,3)

(345 442
Mldpt“c( 2 Tj

25

Midpt,e = (-1,3)=Q

1
PQ=—BC
Q 2

g =61 +(1-2
=y16+9

= Sunits

e =2 451
e

=10units
1

L PQ==xBC
e 2

5=lx1~0
2

1 forx and |
fory

1 for each
distance PQ
and BC,




Question4 | Preliminary HSC Examination- Mathematics 2008
Part | Solution Marks | Comment
€3] ax, + by +¢ 2 1 for sub in
: d= — formula
Ja?+b
_[1(1) +-4(-6)+13
12 +(-4)
( ) 1 for
_| 38 answer, no
- N7 need to
38 rationalise
= T{ of simplify.

Question 5 | Preliminary HSC Examination- Mathematics | 2008
Part | Solution Mark | Comment
s
@ |9 1
i) o
-/ DCA=30%- (Z angle-sum straight line = 180")- R B it (0] angie’" —
ZABC =180°—-100° = 80" (£ angle sum A =180°)
-~ £DBC =40° ( given equal angles) 1 for
x= 180°-90°-40°(Z angle sum ABDC =180°) reasons
x=50° )
() | £DCA=360°—[6x+100] (£Lsum quad =360°) 3 1 for any
appropriat
£DCA=180-[4z] (Lsum AACD = 180°) o working
360°—6x—100°=180°~4x
260°—6x =180°—4x
80°=2x
x=40° 1 forx
Ifx =40°
ZACD =180° - (4x 40°) from above ,
L LACD =20° 1 for
| LACD
© | i) S=(2n-4)x90 2 1
=2x11-4x90
=1620° 1
ii) Sum of exterior angles = 360° 1
360°+11

=32°44'




Question 5 | Preliminary HSC Examination- Mathematics | 2008
Part | Solution Mark | Comment
s
@ | ¥YC=XB (given) 3 1 for correct
. data for
LABC = ZACB (base £'s isosceles A=) congruence
BC is common 1 for
ABCY = ABCX(S4S) congruence
. XC=YB (Corresponding sides of congruent triangles) reason
1 for hence
conclusion

[ Preliminary HSC Examination- Mathematics [ 2008

Question 6
Part | Solution Marks | Comment
(&) | A@x+DB(x+1)+C 2
= A +24x+ A+ Bx+B+C
= Ax* +x(24A+B)+ A+ B+C 1 for
equating coefficients expansion
LA=5
2A+B=2
10+B=2
S B=-8
A+B+C=-3 BRI
5-8+C=-3 1 for correct
L C=0 AB,C
557 +2x -3 =5(x+1)" —8(x+1)
® | Letm=3 2 1 for solving
) after sub
somt=10m+9=0
(m=9)(m-1)=0
3 =9 or3 =1 1 for answers
x=20r0
(©) |i) x*+kx+16 2
A <0
b —4ac <0
E?—4x1Ix16 <0
1for A<O
£ -64<0
(k—8)(k+8)<0 1fork
-8<k<§




Question 7 | Preliminary HSC Examination- Mathematics 2008
Part | Solution Marks | Comment
- 1
@ 15 i(—4x5 45 +11)
dx
=-20x"-12x*
2
ii) -‘-i-[x?] 1
dx
2 3 2
=—Xx "’ 0or
5 53x°
1

iif) %(;%] =(x+3)" o .

-1

=—(x+3)" or m

Question 6 | Preliminary HSC Examination- Mathematics | 2008
Part | Solution Marks | Comment
- 1
@ [y ap?
a
ol
2
i) ef=" 1
-3
jif) L+t =2
e p a+f 1
1 '
D o i o
3
2
=1
3
(© | x*+4x+4=8y-12+4 (Completing the square)
(x+2)2 = 8(y—1)
parabola in the form (x—h)" =4a(y~k)
Lh=-2k=1&a=2
i) Vertex=(-2,1) 1
ii) Focus = (-2,3) }

iif) Directrix y=-1
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Question 7 2008
Part | Solution Marks | Comment
® |1 2 1 for f'(x)
f(x)=(3x*~5x)’
() = 5(6x —5)(3x* —5x)"
= (30x—25)(3x> - 5x)" 1 for f'(2)
f'(2) =(30%x2-25)(3x 22 ~5x %)*
=560
if) 1
_ 2
Iy o
g g e -
E(Z(x + 1) ) = ——6(x+1) or m
iii)
!
r= x?+1 2 1 for
u=x-1 v=x*+1 correct du
du=2x dv=2x and dv
L 2x{x” +1) = 2x(x" -1) 1 for
B (x?+1)? correct
tient
_ 2x% +2x—2x° +2x ?1;112 i)ern
(= +1)? equivalent.
4x 4
Y No need to
) simplify.
) 3 . 1 for
g()=(x+2)(x~1) 2 correct du
u=(x+2y v=(x-1 and dv
- 2 TS
du= 3(x+2) dv=4(x-1) 1 for
&) =3(x+2) (x~1)* +4(x 1)’ (x+2)° correct
= (=1’ (x+2 [3(x -1 +4(x+2)] f;ffw
= (=D} (x+2) (Tx+5) |
No need to

simplify

Question 7 | Preliminary HSC Examination- Mathematics 2008
Part | Solution Marks | Comment
(c) _x 2
) S
u=x v=x"+1
du=1 dv=2x
. X +1-2x7
T
- i 1 for
G2 +1)7 derivative
whenx =0,y =1
Som=1pt(0,0)
y-0=1(x-0) 1for
equation

.y =x is the tangent to the curve y = 2x 7 at the origin

X+




