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o Reading time — 5 minutes. o Marks may not be awarded for careless or
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e All necessary working should be shown in examination booklet.

every question. o This assessment task must NOT be
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QUESTION ONE (15MARKS)  Use a SEPARATE Booklet,

a) Solve [2x~3l =4, 2
b) Factorise 2m’° —54. 2
c) Solve 3x~7>8x+18 2
d) In an attempt to lower their increasing road toll, the Fijian government plans to widen some roads.

In order to widen one partieular road, they must first chop down a coconut tree. Before this, they
must calculate the height of the tree. )

Points P, 4 and B are in order on the straight road that is inclined at 10° to the horizontal.

The base of the tree is at point P and the angle of elevation of the top of the tree is 30° from the
horizontal at point 4 and 5° from the horizontal at point B. Point 4 is 100 metres from point B.

) Copy or trace this diagram into your answer booklet and show all information given. 1

(i)  Calculate the height of the coconut iree to the nearest centimetre. ‘ 3

Consider the function f(x)=1+ 3

(x-2)
@ Give the equations of the horizontal and vertical asymptotes for y = f (x). 2
(i)  Without using calculus, sketch the graph of y = f(%). 2
(ii)  Hence solve >~1 ' 1

(x-2)




QUESTIONTWO  (I5MARKS) Use a SEPARATE Booklet

b)

d)

(i)  Using long division, prove that 2x -3 is a factor of P(x)=2x"—5x" -21x+36

(i)  Hence, factorise 2x’ —5x* —21x+36

(i)  Sketchthe curve y=x(1-x)(x+ 2)2

(i)  Hence, solve the inequalify x(1-x)(x+ 2)2 <0

Show that the equation 22* —2**? =32 can be expressed in the form #* —4u-32=0,

and hence solve for x.

If o and S are the roots of the equation 2x* +4x+7 =0, find the value of:
@ a+p
i) a’+p’

Form the quadratic equation whose roots are p— \/E and p+ \/5 . Write your answer in

the form Ax* + Bx+C =0

When the polynomial P (x) is divided by x* +x—2,the remainder is 3x 1. What is the

remainder when P(x) is divided by x—1?




QUESTION THREE (15MARKS) Use a SEPARATE Booklet

2
(a)  Evaluate (1) xox-2
=2 x—2

2
e X4 5x-3
i) im—————
S e 2x? —3x +11

(b)  Given the formula for differentiation from first principles is % = 1111101

f(x+h)-1(x)
h

show from first principles that % (3x2 + 2x) =6x+2.

(¢) (i) Differentiate y = x> —2x.
(ii) Show that the point A(—1,-3) lies on the curve y = x* —2x°.

(iii) Find the equation of the tangent to the curve y = x* —2x”at the point 4.

(d) Differentiate
: 1
O —+Jx
) X
@ (20 +1)

3x

iii
(@ 2x+1




QUESTION FOUR (15mMARKS) Use a SEPARATE Booklet.

The points 4 (0,3), B (-1,0) and C (2,0) are the vertices of a triangle.

(a)
(b)
©
(d)

(e)

0

(8 |

(h)

Find the gradient of the line AC.

Show that the equation of 4C is 3x+2y~6=0
BE is the altitude from B to AC. Show that BE has equation 2x -3y +2=0.

Calculate the length of the line segment BE.

Given that the altitude CF has equation x+3y~2=0,
show that CF and BE intersect on the y axis.

Find the midpoint M of AC.

Find the coordinates of the point R which divides BM internally in the ratio 2:1.

Find the acute angle between the lines 4B and AC. (Answer to the nearest degree)




QUESTION FIVE (15maARKS) Use a SEPARATE Booklet.

4
(a)
P
B

In the above figure AABC and AAPO are equilateral triangles. Copy the diagram into your answer

booklet, including all given information.

(1) Explain why £ZBAQO = /ZPAC ' , _ 2

(i) -~ Prove AAOB=AAPC. | : 3

(i)  Hence, prove OB = CP. 1
(b)  Provethe idéntity: w =sec2A4+tan24 3

: cosA—sin A -
tan L +tan 3_05
(c) Express as a single ratio: 2 p 320: 1
1—-tan —tan—
2 2

(d) ()  Write down the expansion for: cos(a + f) : . 1

(i)  Use the expansion in (i) above and your knowledge of identities

and exact trigonometric ratios to write the expression:
743 7.
——Cosa ——sing
2 2
in the form:  Acos(a + f) clearly stating the values of 4 and £. 2

743

(iii)  Hence, find the minimum value of - coso — Zsin a and

the smallest positive value of a for which this occurs. ) 2




Year 11 Yearly 2809 ~ Extension 1 Mathematics ] P4 (& ()  Horjzontal asymptote: »=1 2 marks ~both asymptotey
tionTéo: 1 Solutiony and Marking Guidelines Vertical esymptote: x=2 correct
| ymp!
Smes Addressed in this Question: P4 1 mark ~ one asymptote
— correet
It Sample Solution Marking Guidelines
[EY] 2 ynarks —both correct .
2x~3=4 253 =—4 sotutions from a correct [61) 2 marks ~ correct graph
2x=7 =1 methad clear_ly showing asymptotes
71 1 mark - one correct and intercepts
T, - solution from & carrect
22 method, L mark ~hyperbols in
. ) YTy ——r e - ;am:att ;t:zdza.m with
2m ~54 =2 -27) completely factorised LA v~ wias s Yo
_ i 1 mark ~ soms progress . H
=2(m-3)(m" +3m +9) toweards correct T\ E
_ factorisation ) :
[C)] 2 marks—~ H
32-72Bx+18 :
—25>5x 1 mark- ’
LI5S
@0 iy x<-Lx>2 1 mark ~ cortect solution
from graph drawn in part
€]
1 mark- diagrem correctly
showing ALL given
information
(i)
AT 100 ’ AT 3 marks — correct solution
fn 8451, sinls 525 in M”sm 30° " sink0° 2 marks — substantial
AT 100sinlse ATsin 402 progress towards correct
e © o pr=SSt :
sin 25% SinB0* solution
PT=1997 1 mark - some progress
. Tree is 39 9Tmetres high, towards correct solution
Year 11 Yeady Mathematics Bxtension 1 Examination 2009 d)For 25* +4x+7=0 1
Questian No.2 Solutions and Marking Guideli ) . * 5 4 ! [ mark : correct answer
" Outcomes Addressed In this Question P3 Dotf=—= T ~2
P3  performs routine arithmetic and algebruic manipuiation a7 :
involving yurds, simple rational expressions and trigonometric P3 (i) af = £.Z { mark : corect answer
identities a 2 '
PE3 solves problems involving inequalities and polynomials (a+ ,13)1 =g’ + [ +2af
Outcome Solut Marking Guidell (_2) = +ﬁ’+2x—
PE3 (3] o
P —x-12 2 marks: correct solution @l =3
2;-35211_511_21“36 _ P3 €) Sum of 10015 = p~ofg + p+f7 =25 2 marks; correct answer
) 2% ~3xt . 1 mark : significant progress Product Ofi@m =(p —‘E) (P +‘VI';) = 1 mark: significant progress
2 lx _ towards correct sofution Equation is x* - (sumof roots).x+(productof roots)=§ | towards correct answer
ax? 4 3x - sequationis 1 —2px+ pte-q=0 -
—24x+36 - PE3 1) Using the division transformation 2 marks: correct solution
—24x+3§ P{x)={x* +5~2).Q(x)+(3x-1)
) ‘ 0 Remainder, when P(x) is divided by x—1is (1), | } 22k significant progress
Since remainder = 0, 2x—3 is a factor P (1) (11 1 Z) Q(l) (3 . 1) towards correct answer
. Y NI 2 =" +1=-2). +{3Ixl—
P3 (i) P(x) =22 ~5% —“:]‘“'36 I mark : correct answer or =042
~P(z)=(22-3)(x* -x-12) equivalent * remainder =2

A Oy=x(-5)(x+ 2)z
PE3 ¥

I

(i1) From the graph x(l-— (x + 2 ¥ <0 when graph is
below or onx axis.
PE3 soxs0andx21

) 2% -2™1=32

P3
() -22=32

() -4 -32=0
Let u=2° /.0 —4u~32=0
(u,x)(u+4)=o
u=8 and u=-4, 5.2 =8 and 27 =4,
2=3 ( 2" =—4has no solution)

L

2 marks: cotrect graph

1 mark : significant progress
towaids cotrect graph

1 mark ; cotrect answer

3 marks: correct justification,
correct solution to quadratic
and original equation

2 marks : substantial
progress to above

1mark ; significant progress |
to abave




[Year 11
Question No.3

Extension 1 Mathematics
Solutions and Marking Guidelines

fask 3 2009

Outcomes Addressed in this Question

P6
b7
P8

relates the derivative of a function to the slope of its graph

determines the derivative of a function through routine application of the rules of differentiation

understands and uses the language and notation of calculus

mutcome f

Solutions

Marking Gnidelines

P8

P8

Pe

a
@

hmxz-x—Z
=2 x-2

bim (x=2)(x+1)
2 x—2
lim(x+1)
3
(i)

x?+5x-3
om 2x? —3x 411

& _y SEth)-f()
dx . =0 h
i(3x1+2x)=6x+2
dx
S (x+R)=3(x+hR)" +2(x+h)
=3(x* +2xh+ B )+ 2x+2h
=3x> +6xh+ 3K +2x+2h
f(x)=3x"+2x
B _ (i 337+ xR+ 3R +2x 283> —2x
dx_h—yo h

. 6xh+3K 42k
=lim————
h—0 h

=lim6x+3h+2
b0

=6x+2

1 mark correct solution

1 mark correct solution

3marks correct method leading to
correct conclusion

2 mark substantially correct
solution

1 mark elementary progress
towards correct solution

P7

Pe6

P7

P7

P7

c
i)
y=x ~2x7

¥ =3x"—4x

i)

y=x'-2x

3= -1y

—3=-1-2

iii)

y=x3 —2.1’2

¥ =3x"—4x

‘When x = ~1gradient of the tangentm =3 (—1)2 -4(-1)
m="7

Y=n =m(x—x1)

y+3=7(x+1)

y+3=7x+7

y=Tx+4

—5;(2::’ +1) =422 +1) x6x*
=242% (22 +1)
i)
d{ 3x \_3(2x+1)-3xx2
c—ix—[2x+1)— (2Jc+1')Z
_bx+3-6x
C (ax+1)?
3
" (2x+1)

1 mark correct solution

1 mark cormrect solution

2 marks correct method leading to
correct conclusion

1 mark substantially correct
solution

2 marks correct method leading to
carrect conclusion

1 mark substantially correct
solution

2 marks correct method leading to
correct conclusion

1 mark substantially correct
solution

2 marks correct method leading to
correct conclusion

1 mark substantially correct
solution




era_ru

Question No. 4

Extension 1 Mathematics

Solutions and Marking Guidelines

Yearly Examination 2009

Outcomes Addressed in this Question

P4 chooses and applies appropriate arithmetic, algebraic, graphical, trigonometric and geometric techniques

Quicome

Solutions

Marking Guidelines

(a) myc —‘—9”=”"

0~

2x—

RNV

(b) AC has m =—%, and passes through (0, 3) so it’s
2

equation is

y=n=m(x=%)
y-3=-2(x-0)

—6=-3x

3x+2y—6=0

(¢) BE is altitude .. BE L AC
Myp =~ ! '—'2'
mye 3

y—m =m(x~x)
y=0=3{(x~(-1)
3y=2x+2
3y+2=0

(d) Ix+2-6=0, (-1,0)

_ o +by, +d

1 mark— correct answer

2 marks — correct solution with
steps clearly shown

1 mark — substantially correct
method

2 marks — correct solution with
steps clearly shown

1 mark — substantially correct
method

2 marks — correct solution

1 mark — substantially correct
solution

Note: — 0 marks... assuming £
is the midpoint of 4C is
incorrect and simplifies the
question.

©

@

®

®)

x+3y-2=0 ..(D
2x-3y+2=0 ..(2)

{D+(2) gives 3x=0
’ X = O .
which is the y-axis

Midpoint of AC

M- 2+0’0+3
2 2

o)
(

5 % k1
(1 ’j 2:1

e 1y1+ky1)
k+1 ° k+!
(=D+2(1) 1(o)+2( )
2+1 7 2+1
AB hasm; =3
AC has m, =-% (from (a))
tan@z—-————m‘_ml .
1+mm,
_|13-(2
T1+3(-3)
A
-7
6=52°

J

2 marks — correct solution

1 mark — substantially correct
solution

1 mark — correct answer

2 marks — correct solution

1 mark — substantially correct
solution

3 marks — correct solution

2 marks — substantially correct
solution

1 mark — partially correct
solution




Question No, 5

Solutions and Marking, G_’uidélines

Qutcomes Addressed in this Question

PE2 uses multi-step deductive reasoning in a variety of contexts
P3 Performs routine arithmetic and algebraic manipulation involving trigonometric identities
P4 chooses and applies appropriate trigonometric and geometric techniques
Outcome Solutions Marking Guidelines
P4,PE2 |(a) (i) Let LOAC=1x° : Zmarks
] i Cogrect solation
ZBAC =60° (angle in equilateral ABAC) 1 mark

PE2, P4

PE2, P4

P3, P4

P3, P4

P3,P4

P3,P4

P3, P4

| @ @

, v ZBAO = 60° —x°
Also, ZOAP=60° (angle in equilateral AOAP)
S ZPAC=60"—x°
=/BAO

(i) mA’sAOBand APC
AO = AP (equal sides in equilateral AOAP)
ZBAO = /PAC (shown above)
AB = AC (equal sides in equilateral ABAC)
. AAOB #APC

(iii) Now, OB = cp (corresponding sides in congruent A’s)

(b) :
__cosA+sind
" cosA—sind
__cosA-+sinA _cosA+sind
" cosA—sinA cosA+sinAd
_cos” A+2sinAcos A+sin® A
a cos” A—sin’* A
- _J+sin2A
T cos24
1 sin2ZA
= e ————
cos2A  cos2A
=secZA+tan24

=RHS

LHS

| (9)

[o - 11

o N 3o
tax12+ an7 a o
—_—f——= =fan| — 4 —
2 2

1—tan—tan—

2 2

cos(ex + ) =cosercos f—sincesin B
(ii)
3

2

7. 3 1.
cosx ——sinox =7} —cosg ——sino
2 2 2
= 7(cosac0s30°— sinasi'nS’O")
=T cos(a+30°)
which is in the form Acos(cr+ B) where A=7 and 8 =30°.

sée

(iii ,
The minimum value of cos is -1 when 8=180°.

. The minimum value of Acos(a+) is -A when o+f =180°.

. T3 7. . .
Since —,cose - Ssing= Teos(er +30°), the minitmurm vatue of the expression

is -7 when o +30°=180° ie. when a + 30°=180°.

. The expression 7—52 COoS or ~ %Sin o has a minimwm value of -7 when o=150°.

Substantial progress towards correct solution

3 marks

Correct solution.

2 marks

Substantially correct solution where reasoning is
incomplete or efroneous.

1 mark

Demonstrates some knowledge of how these two
triangles may be proved o be congruent.

1 mark -
Correct solution

3 marks

Correct solution.

2 marks

Substantially correct solution mostly comect use
of identities.

1 mark

Demonstrates some knowledge of trig. identities,
making some progress towards correct solution.

1 mark
Correct answer

1 mark
Conect answer

2 marks

Correct solution, demonstrating kmowledge of
both frig. identities and exact irig. ratios.

1 mark

FPartially correct solution OR ¢orrect answer
without reference to exact trig, ratios.

2 marks

Correct solution.

1 mark )

Partially coirect solution.
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