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Total marks — 84
Attempt Questions 1-7
All questions are of equal value

Answer each question in a SEPARATE writing booklet.

Question 1 (12 marks) Use a SEPARATE writing booklet.

@

®

©

@

®

Find the exact value of J. & sec? 2xdx.
0

(@)  Sketch the graph of y=|2—x].

(i)  Using this graph, or otherwise, find the solution to |2—x|<x.
Find the value of & if x+2 is a factor of P(x)=x"+kx +6.

A4(0,4), B(0,1), C(4,0) and D(1, 3) are points in the plane where D is the point
of intersection of the two lines shown. Find, correct to the nearest minute, the size

of the acute angle, ZBDC , between the two lines.

Y

4(0,4) NOT TO SCALE

D(1, 3)

B(0, 1)
/ C(4,0)

7

Jasi was trying to find the solution to the inequality —~3—I <2.
x+

He stated that the solution is all values of x greater than %

Solve the inequality <7l <2 to determine if Jasi’s solution is correct.
X+

Total marks — 84
Attempt Questions 1-7
All questions are of equal value

Answer each question in 2 SEPARATE writing booklet.

Question 1 (12 marks) Use a SEPARATE writing booklet.
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Find the exact value of J. ® sec? 2xdx.
[

(i)  Sketch the graph of y=|2—x].

(i)  Using this graph, or otherwise, find the solution to [2 —x l <x.
Find the value of k if x+2 is a factor of P(x)=x*+kx+6.

A(0,4), B(0,1), C(4,0) and D(L, 3) are points in the plane where D is the point
of intersection of the two lines shown. Find, correct to the nearest minute, the size

of the acute angle, Z/BDC , between the two lines.

y
4 (0% NOT TO SCALE
D(,3)

B(0, 1)
/ 0

Jasi was trying to find the solution to the inequality —i—l <2.
X

C(4,0)

He stated that the solution is all values of x greater than % .

Solve the inequality il <2 to determine if Jasi’s solution is correct.
+
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Question 2 (12 marks) Use a SEPARATE writing booklet.

(2) If @, B and y are the roots of 2x° — 5x” + 3x~5 =0 find the value of
Py + affy+ afy.

)  Let f(x)= ﬁ;—

(i)  For what values of x is f(x) undefined?

2x

1
Gi) Find J' 2
0 Ji-x*

dx , using the substitution x = sinu .

Find the derivative of sin™ x +cos ™ x.

© O

(i)  Explain why sin x+cos x =

R

(d)  How many different arrangements can be made from the letters of the word

EXERCISE if:

(i)  there ate no restrictions?

(i)  theletters C and R are at the ends?

Question 3 (12 marks) Use 2 SEPARATE writing booklet.

Marks
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In the diagram below, WZ is a common tangent to the two circles and AX is
parallel to CY. AD is a straight line through B and C on the circles as shown.
Let Z/BXY =¢cx.

NOT TO SCALE

w X Y z

Copy or trace this diagram into your writing booklet.

(i)  Explain why BX is parallel to DY .

(ii)  Show that BCYX is a cyclic quadrilateral.
. 3 12
If A and B are both reflex angles, and given cos 4= g and tanB = —5—,

find the exact value of sin(4— B).

In the expansion of (1—kx)’ the coefficient of x°* is half that of the coefficient of x°.

P

Find the value of the constant k.

Taking x =2 as the first approximation, use one application of Newton’s method to

obtain a closer approximation to the solution to x = 9.

Marks
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Question 4 (12 marks) Use a SEPARATE writing booklet.
(a)  Prove by mathematical induction that Z rxrl=(m+DI-1. 3
r=1
(b)  The acceleration of a particle P, moving in a straight line, is given by ¥=2x-3
where x metres is the displacement from the origin O. Initially the particle is at
O and its velocity v is 2 metres per second.
(i)  Show that the velocity v of the particle is v* =2x —6x+4. 2
(ii)  Calculate the velocity and acceleration of P at x=1 and briefly describe 2
the motion of P after it moves from x=1.
(c) The rate of change of the number of bees infected by a disease is given by the
equation Z—N = N(200—=N), where N is the number of infected bees in the hive
t
at time ¢ years. There are 200 bees in the hive.
. 200 . . 2
(i) If k is a constant, show that N = ——— satisfies the above equation.
1+ ke
(i) Ifattime £=0 one bee was infected, after how many days will half the 2
colony be infected?
(iii) Show that eventually all the bees will be infected. 1

Question 5 (12 marks) Use a SEPARATE writing booklet

(@ Let P(x)=-2x>+px* —gqx+5.
(i)  Show that if P(x) is to have any stationary points, then p* —64 > 0.

(i)  Discuss the situation when p*—64=0.

(b) A camera, one kilometre away in the horizontal direction from where the Space
Shuttle is being launched, is tracking the ascent of the Shuttle. Assume the Shuttle

ascends vertically.

Thirty seconds after the launch the Shuttle reaches a height, %, of 3240 metres and

it is travelling at a speed of 230 metres per second.

The angle & is the angle of elevation of the camera as it tracks the Shuttle. At what

rate is & increasing 30 seconds after the Shuitle is launched?

()  Diana loves to play basketball. From the free throw line she makes 2 out of every 5

baskets that she throws. For every basket that she makes she scores one point.

(1)  Inher game last week she had 6 free throws.
‘What is the probability that she scored 2 points?

(i)  How many free throws would she need in one game so that the probability

that she scores at least one point is 0.9978?

Question 5 continues on page 7

Marks
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Question 5 (continued) arks

(d  Janus, J is on top of an 80 metre cliff, watching the Sydney to Hobart yacht race. 3
From the base of the cliff, B, directly below Janus, Poseidon, P, is on a bearing

0f 202” and Majorea, M; is on a bearing of 140°. Majorca is 750 m from Poseidon

on a bearing of 110’

J
NOT TO SCALE
80m
P
750m
M

Copy or trace this diagram into your writing booklet.

Find the angle of depression of Poseidon, P, from Janus, J.

End of Question 5

Question 6 (12 marks) Use a SEPARATE writing booklet

ex

(& Consider the function given by f(x)= T
X—

()  Determine all vertical and horizontal asymptotes of the graph of y = f(x).

. (i) Find any stationary point(s) and sketch the graph of y = f(x) including

any intercepts with the coordinate axes.

(iii)  State the largest positive domain for which f(x) has an inverse.

(b)  The world record for men’s shot-put is 23.12 metres.
You may assume that the shot-put is projected at an initial velocity of v m/s froma

height of 2 metres at an angle of projection of 45°, there is no air resistance and that

the acceleration due to gravity is 10m/s®.

NOT TO SCALE

23.12m

@)  Use integration to show that the equations of motion are

vi

Vi 2
x=—= and y=-5t"+
V2 7 2

+2.

(i)  Find the minimum velocity v /s at which the shot-put must be projected

to achieve the world record distance.

(iiiy What is the maximum height that the shot-put reaches in its path if it is

projected with this velocity?

Marks
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Question 7 (12 marks) Use a SEPARATE writing booklet
a The graphs shown are of y =tanx and y =secx respectively.
he graphs sh fy d pectivel
¥y
f 10+ !
' NOT TO SCALE
l ST y=tanx !
. | N R
= b _in I il ! 2z k4 x
3 l 3 i
NOT TO SCALE
I P : x
3 3
(i) Provethat secd—tanf= L 2
secO+tand
(ii)  Explain why 0<sec@—tand<1 for 0S9<§. 2
(iif)  Solve the equation secd ﬁtan9=% for 0<60< g 3

Question 7 continues on page 10

Question 7 (continued)

(b) (1)  From apoint 4(p, g) petpendiculars AP and 4Q are drawn to
meet the x and y axes at P(p, 0) and Q(0, g) respectively.

Find the equation of PQ.

(i)  Show that the condition for the line PQ tobe a tangent to the parabola

x* =day is ag+p*=0.

(iii)  Ifthe points P(p, 0) and Q(0, ¢) move on the x and ¥ axes respectively
such that PQ is a tangent to the parabola x* = 4ay then the point A(p, q)

traces out a curve as P and Q move.

Find the locus of 4.

End of paper
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CATHOLIC SECONDARY SCHOOLS ASSOCIATION
2008 TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION
MATHEMATICS EXTENSION 1

Question 1 (12 marks)

(2) (2 marks)

Qutcomes assessed: H5

Targeted Performance Bands: E2-E3

Criteria Marks
» _finds the correct primitive 1
o __evaluates the integral correctly 1
Sample Answer:
3 coct g — o
JF sec?2zas = n2s]p
= 3(tanZ — tan0))
=10-0)
=1
2
(b) () (1 mark)
Qutcomes assessed: P4
Targeted Performance Bands: E2-E3
Criteria Mark
! * draws the correct graph of y=|2— x|, including intercepts 1
Sample Answer: y=[2-4
2 j 2 4 8 88X
DISCLAIMER
Bon cortained In the ik teaching staff 1o students. Further it
" - L Y  undersiand
Nng;mmeofmn_iyl!mmw i ti use of CSSA X is A The
() (2 marks)
Qutcomes assessed: PE3
Targeted Performance Bands: E2-E3
Criteria Marks
»__ establishes correct quadratic or other correct significant step towards solution 1

* finds full solution

Sample Answer:

3 : 2
x+l<2 multiply by (x + 1)

3(x+1) <20x+1)
2x+1P -3(x+1)>0
(x+D(2x+2-3)>0
+DRx-1)>0

Solutionis x < -1 orx> —;«

.. Jasi’s solution is only partially correct.
or graphically:
ordinate of intersection 2 2
x+1

3=2x+2
x=%

x <1 also satisfies the inequality.

From the graph x> satisfies the inequality
o BUT the other branch of the hyperbola for

(b)(i) (2 marks)
QOutcomes assessed: PE2
Targeted Performance Bands: E2-E3

Criteria Marks
o finds the point of i ion or other significant step towards soluti 1
* writes the correct solution 1

Sample Answer:
point of intersection of y=x and y= |2 —x| is (1,1)
.. from the graph [2—x|<x when x>1

(c) (2 marks)

Qutcomes assessed: PE3
Targeted Performance Bands: E2-E3

DISCLAIMER

CSBA i i ki Trial HSC.

fhe

understand

jexranty is muado or itplied wi f CSSA Marki

ot
“Trial HSC papers.

The CSSA

Criteria Marks
» uses the factor theorem with substitution of x=-2 1
* solves the equation to find & 1
Sample Answer:
Plx)=x*—ke+6
P(2)=4+2k+6=0 as (x+2) is a factor
k=-5
(d) (3 marks)
Outcomes assessed: PE2
Targeted Performance Bands: E2-E3
Criteria Marks
o finds the TWO gradients 1
* uses the correct formula for tané 1
« finds the correct angle 1
Sample Answer:
From the diagram the gradients of the lines are 2 and —1.
tang =1
1+mm,
_|2+1
1-2
=3
L 9=T1°34"
2
DISCLAIMER - 4 it ‘on of th
CssA i i n possible Txial HSC answess. thaat they can ‘understand.
and apply HSC marking requirements, as established by the NSW Board of Studies.
od a a3 establid Hoation of use of CSSA Marki secifio stion or answer, The CSSA
o ibili dncking Trial HSC papess.
Question 2 (12 marks)
(a) (2 marks)
Outcomes assessed: PE3
Targeted Performance Bands: E2-E3
Criteria Mark
o finds sum and product of roots 1
* evaluates the expression correctly 1
Sample Answer:
2% ~ 5% +3x~5=0
atfry=5 aftay+fy=3 ofy=%
&y +af'y +afy’ =afy(a+t f+7)
5.5
==x=
2 2
_2
4
(b) () (1 mark)
Qutcomes assessed: P4
Targeted Performance Bands: E2-E3
Criteria | _Mark
[ gives the correct solutions |1

Sample Answer:

Given f(x)= 2x

-
f(x) is undefined when 1—x* <0

ie.when x<-1 or x21

DISCLAIMER

£

CSSA

i i Trial H
0 i i ,as established by tho NSW Board o

understand
Tho CSSA




(b) (i) (3 marks)
Outcomes assessed: HES
Targeted Performance Bands: E2-E3

Criteria Marks
o rewrites the integral in term of 1
» finds the new limits 1
o evaluates the integral correctly to at least _2[_{25 - I:I (correct numerical equivalence) 1
Sample Answer:
1 2 2 2sinu ;
2fxdx= 6 cosu du X=smu
L 1-x2 L cosu dx=cosudu
=2 Jf sinu du
. x=0=>u=0
- g
= —2|:cosu]o x=%=>u =z
z
=-2 = - cos0
(cos g~ o8 )
=gl
4]
=2-\3
(©) (© (1 mark)
Outcomes assessed: HE4
Targeted Performance Bands: E2-E3
Criteria | Mark
|e__differentiates correctly 1

Sample Answer:

i P -1 1 _ 1
Cl e e b e
=0

() (i) (2 marks)
QOutcomes assessed: HE4
Targeted Performance Bands: E2-E3
Criteria Marks
o _identifies that the primitive is a constant 1
e uses a suitable substitution, or otherwise, to show that the constant is % 1

Sample Answer:
Since the derivative is zero, sin” x+cos?x=C  (Cis a constant)

Letx=0=>sin"0+cos"0=0+2

PR

(d) (@) (1 mark)

Outcomes assessed: PE3

Targeted Performance Bands: E2-E3
Criteria [ Mark

F correct numerical expression for the answer

—_

Sample Answer:
EXERCISE = 8 letters with 3 Es

t
Number of arrangements = % =6720

(d) (i) (2 marks)
Outcomes assessed: PE3
Targeted Performance Bands: E2-E3
Criteria Marks
» _significant progress towards solution 1
* _correct Tumerical for answer 1

Sample Answer:
EXERCISE with C and R at the ends
161
Number of arrangements = 33% =240

DISCLABMER
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Question 3 (12 marks)
(@) (i) (3 marks)
Outcomes assessed: PE2, PE3
Targeted Performance Bands: E2-E3
Criteria Marks
» _correct application of alternate h or other correct step in explanation 1
o identifying corresponding angles or other significant progress in i 1
* _conclusion with reason 1
Sample Answer:
NOT TO
SCALE
w X v z
Given ZBXY=0. :
.. ZBAX = a (angle between tangent and chord at the point of contact is equal to
the angle in the alternaie segment)
£DCY = a (corresponding to ZBAX, AX || cy)
£DYZ = u (angle between tangent and chord at the point of contact is equal to
the angle in the alternate segment)
. LDYZ= LBXY
~.BX| "DY (corresponding angles are equal)
(@) (i) (1 mark)
Qutcomes assessed: PE2, PE3 -
Targeted Performance Bands: E2-E3
Criteria | Mark
{"e_states the correct reason [T
Sample Answer:
£BCY=180—a (BCD is a straight line)
= £BCY + £BXY =180"
..BCYX is a cyclic quadrilateral as one pair of opposite angles are 1 y
7
DISCLAIMER
CLAMIR =~ . -
CSSA A it o Trial it it th i i understand
sppls s i lished by the NSW Board i
= T Al oation oe e of CSSA " Specific fri answer, Ths CSSA
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(b) (3 marks)
Outcomes assessed: PE2
Targeted Performance Bands: E2-E3

Criteria M:
e determines the correct value of sin 4, including the sign
o determines the correct value of sin B and cos.B, including the sign
e expands sin(4—~ B) and gives a correct numerical expression

|l B

Sample Answer:
cosd =% ssind= —-% (4 is reflex and in the 4th quad)

tan B =% ssinB= —% and cos B = —% (B is reflex and in the 3rd quad)

sin(4 — B) = sin Acos B —cos Asin B

IEEe

=3
65

{c) (3 marks)
QOutcomes assessed: HE7
Targeted Performance Bands: E3-E4

Criteria Marks
o writes down at least one correct term in x orx* 1
» writes down the correct equivalence 1
o finds the correct value of k& (correct numerical equivalence) 1

Sample Answer:
Consider terms of the expansion of (1- bc)y
Termin »° = *Cy(~kx)’ Termin x* = °C,(~fr)*
=0 = °C k8

L= =2°C R
9C5
2°C,
191 316!
Lot el
275141 91
3

4

k=

8
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(d) (2 marks)
Outcomes assessed: PE3, HE7
Targeted Performance Bands: E2-E3

Criteria Marks
* _identifies the function 1
* uses Newton’s Method to find correct approximation (correct numerical equivalence) 1

Sample Answer:
=

LX=9 = fE)=x-9 -~ fl(x)=3x"
J&) -1
Let x, =2 Xy = — AL =y =2 — —
X X =X ) 2 12

1

=2
ST

Question 4 (12 marks)
(a) (3 marks)

Qutcomes assessed: HE2
Targeted Performance Bands: E3-E4

Criteria Marks
o establishes the truth of S(1) 1
s establishes the correct relationship between S() and S(k+1) 1
o deduces the required result 1

Sample Answer:
Let S(n) be the staterment Zn:r xri=(n+i-1
Consider S(1): LHSrzlxI! ; RHS=(1+11-1=1.
Hence (1) is true
If S(k) is true: irxr!:(k+1)!—l *

71

k+l
RTP S(k+1) istrue ve. to prove err!:(k+2)!—,1

r=i

LHS:Zk:rxr!+(k+1)(k+l)!
r=l
= +D-1+E+DELD!  if SG),using  *
=+ DI+ k+1)-1
=(k+DI(k+2)-1

Hence if S(k)then S(k+1)is true. Thus since S(1}is true it follows by induction
that S(n) is true for positive integral n,

(0) () (2 maks)
Outcomes assessed: HES
Targeted Performance Bands: E2-E3
Criteria Marks
o __sets up the correct differential equation or significant progress towards result 1
o finds the desired equation 1

Sample Answer:

X=2x-3
-:—x(—;-vz)=2x—3
L
2
when x=0,v=2 = =2

%v2=x2—3x+2

V= -3xtc

SV =0x - 6x+4

®) (i) 2 marks)
Outcomes assessed: HES
Targeted Performance Bands: E3-E4
Criteria Marks
« _cajculates the correct velocity and acceleration 1
* _describes the motion 1

Sample Answer:
at x=1, v=0 and #=-1m/s*

After the object comes to rest at x =1 it then moves towards the ongin, and
will continue moving in a negative direction.

9
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(c) () (2 marks)
Qutcomes assessed: HE3
Targeted Performance Bands: E3-E4
Criteria Marks
» _differentiates correctly 1
® proves correct result 1
Sample Answer:
— ﬂ _ -200¢ Y1
N = =200+ k™)
% = -200(1+ k™) (-200ke ™)
_ 200 (200ke™
ke ™ | 14 k™
_ {200+ 2002 — 200)
=N Lo+ e ™
{2000+ k™) 200 )
L 1+ k™) 1+ k™ }
= N(200— N)
(c) (ii) (2 marks)
Outcomes assessed: HE3
Targeted Performance Bands: E3-E4
Criteria Marks
o _finds the value of & 1
« _ finds ¢ (correct numerical equivalence) 1
Sample Answer:
when t=0, N=1 ie. 1=% - k=199
200 5 .
N= 110557 half the colony infected i.e. N =100
200
100=—
1+199¢™
1+19967 <3
.
199
1
—200¢ =log ~—
%8159
—lgog L
200 5199
¢ = 0.0265 yeaxs or 9.66 days
11
DIS(:JLA]ME{
B assstanco o
cssa : fblo Tt ee derstand
and apply i i i by the N&W' i
i implicd wit o oruse of CSSA i Tho CSSA
assumes: ibility for the ‘Marking Guidel i e Trial HSC pay

10
e comsined in " tcaionof
Cs8, ‘possible Trial plore, understand
pply i by the NSW Board of Studis
ty it icati A ion to 2y A ‘The CSSA.
assumnes no Habili it g Guidel i ekl HSC papers.
(c) (i) (1 mark)
Outcomes assessed: HE7
Targeted Performance Bands: E3-E4
[ Criteria | Mark
o shows that the limiting value of N is 200 1
Sample Answer:
as t->0 ™™ 50
N> TZ%)(; =200 ie. eventually all the bees will be infected.
Question 5(12 marks)
(@) (i) (2 marks)
Qutcomes assessed: HS5, HE7
Targeted Performance Bands: E2-E3
Criteria Marks
»__differentiates and determines the correct quadratic 1
o identifies that A > 0and sets up the correct inequality 1
Sampie Answer:
P(x)=-2x"+px*~gn+5
P'(x)=~6x"+2px—g=0 for stationary points
For this quadratic to have real solutions Az0
ie 4p*—24g>0
P—6g20
(a) (D) (1 marl)
Qutcomes assessed: HS5, HE7
Targeted Performance Bands: E3-E4
Criteria | Mark
[e " gives the correct conclusion [ 1
Sample Answer:
When p*-6g=0 P'(x)has a double root and there is only one stationary
point which would be a horizontal point of inflexion.
12
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(b) (3 marks)
Outcomes assessed: HES, HE7
Targeted Performance Bands: E3-E4

© () (1 mark)

Outcomes assessed: HE3

Targeted Performance Bands: E2-E3
|

Criteria Marks
o establishes % 1
e evaluating & at#= 30 s, or other significant progress towards the resuit such as 1
correct use of chain rule
® correct answer 1
Sample Answer:
3240m
s 1000m ¢
dn h
= tanf=——-
Z 230m/s 1000
h=1000tand
L 1000sec’ 8
de
at?=30seconds, 7=3240m = me:%g = §=1.271 radians
do_do an
dt dh dt
2
_eos 1271 o
1000
=0.02 rads/sec B
13
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(d) (3 marks)
Outcomes assessed: PE6, HE7
Targeted Performance Bands: E2-F3
Criteria Marks
* _some progress towards result, e.g. finds the missing angles 1
o significant progress towards result, e.g. finding BP (correct numenical equivalence) 1
¢ finds the angle of depression 1

Sample Answer:
£BPM =110'-22"=88
£PBM =202 - 140" = 62"
~ZPMB =30
BP 750
" sin30°  sin62"
gp 150sin30°
~ sin62°
=4471 2dp)

angle of elevation = tan™ (EO_J

BP
= 10°40'
.:angle of depression is 10°40'

Question 6 (12 marks)

(a) () (2 marks)

Outcomes assessed: HS

Targeted Performance Bands: E3-E4

top view

Criteria

Marks

*_finds the vertical

* finds the horizontal asy

Sample Answer:

r==

x~1

vertical asymptote at x =1 .
horizontal asymptote : x>, f(F)—>0; x—r—0, fi x>0
- ¥ =0 is a horizontal asymptote as x — —oc

i5
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Criteria [ Mark
Lo gives the correct answer (correct numerical equivalence) 1
Sample Answer:
P(a basket) = %
2Y(3Y
P(2pomts)=°C,| = | |2
ama o)
972
= 0.31104
3125 (031109
(©) (i) (2 marks)
Outcomes assessed: HE3, HE7
Targeted Performance Bands: E3-E4
Criteria Marks
® _sets up correct inequality or other significant progress 1
__ gives the correct solution, rounding to the nearest whole number 1
Sample Answer:
P(at least one) = 1 — P(none)
=1-0.6"
~1-0.6" 20.9978
0.6" £0.0022
take logs of both sides
ie.nn0.6 <1n0.0022
1n0.0022
nZ—
n0.6
nx11.979
n>12
Diana would need 12 free throws.
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(2) (ii) (3 marks)
Outcomes assessed: PE5, PE6, HS
Targeted Performance Bands: E3-E4
Criteria Marks
+ finds the stationary point 1
o identifies intercept 1
« _sketches the correct function 1
Sample Answer:
oo =D -
f@=2Es
_e(x-2)
Ge-D*
f'(x)=0 when x=2and y=¢’
testing nature:
% 272 |2
@ -10 1+
. (2,¢%) is a minimum point
0
when x=0,y= % =-1 . yinterceptis (0;-1)
10 ] \/ NOTTO SCALE
51
Q x
-4 -2 2 4
-5
-10
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(2) (i) (1 mark)
Outcomes assessed: HES

Targeted Performance Bands: E2-E3
i

Criteria | Marks |

e _gives correct domain ] 1 !

Sample Answer:
For an inverse function domain s x 22
(b) () (2 marks)
Outcomes assessed: HE3
Targeted Performance Bands: E2-E3
Criteria Marks

« _finds the correct differential equations for the horizontal motion 1

» finds solves the correct differential equations for the vertical motion 1
Sample Answer:

NOT TO SCALE

23.12m

Horizontal Vertical
=0 $=-10
*=a p=—10t+c,

at t=0, ¥ =vcos45 = ¢ =vcos4s

at t=0, =vsin45 => ¢, = ysin45’

(b) (i) (2 marks)
Qutcomes assessed: HE3
Targeted Performance Bands: E3-E4

. v
SX=—= . v
S P =10t
J2 y N1
x= R +c, e ki
- 2 =5 +—==+c,
ﬁ b «/E s
att=0, x=0=>¢,=0 atr=0, y=2mc,=2
o o
5 =5 +—+2
V2 ¥ 2
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Question 7 (12 marks)
(@) () (2 marks)
Qutcomes assessed: H5, PE2
Targeted Performance Bands: E3-E4
Criteria Marks
sec’ §—tan §
Showing ——————or other significant S8 1
3 s secd-+tand B progre
*_completing the proof 1
Sample Answer:
RTP secd—tand = —t
secd+tand
LHS
_ (secf—tan F)(secd+tan &)
(secf+1and)
_sec’f—tan* @
secf+tan &
=— - _=RHS
secd+tand
(@) (i) (2 marks)
Outcomes assessed: PE2, HE7
Targeted Performance Bands: E3-E4
Criteria Marks
o establishing secd+tan@ =1 or other significant progress 1
*__justifying the inequality 1
Sample Answer:
From the graphs secd2>1 and tang>0 for 0 se<§
s.secH-+tand =1
— g
secf+tan & -
ie.0<secd—tanf<1 using (i)
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Criteria Marks
s _ deternmnes the Cartesian equation of motion or other significant progress 1
* _substitutes and solves for v 1
Sample Answer:
o
v
2
‘.y=‘5xzx—2—+x+2
v
at world record range x=23.12 andy =0
10x23.12°
L= 42512
V2
SUSIM o1y
Vv
v* =212.7923567
v=14.59 m/s (2 decimal places)
(b) (iii) (2 marks)
Outcomes assessed: HE3
Targeted Performance Bands: E3-E4
Criteria Marks
¢ finds the value of ¢ in terms of v 1
* substitutes info y and solves 1
Sample Answer:
maximum height when y=0
1€ t= -‘l—
BTV
2
vV
=S Xt e 2
4 % 10°x2 10x2
2 2
LA A )
20 40
2
LA}
40
212.7923567
=2
40
=7.32m (2 decimal places)
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() (iii) (3 marks)
Outcomes assessed: HE7
Targeted Performance Bands: E3-E4
Criteria Marks
e progress towards obtaining a quadratic equation e.g. establishing 2cos§=1+sind 1
e obtaining the correct quadratic in terms of sing or equivalent progress 1
* _correct solution 1
Sample Answer:
1
secd—tanf=—
2
: 1 1
ie. ————=—
sec@+tand 2
ssecf+tand=2
1 sind
-+ =
cosd cosé
ie. 2cosf=1+smné
Square and solve the quadratic:
4cos? §=1+2sing-+sm* 4
4(1-sin’ 6)=1+ 250+ sin*
5sin® 8+ 2sinf-3=0
(5sin6~3)(sing+1)=0
since siné is positive in the interval, 0 <8< %
sinf= 3
5
ie. 8=0.644 radians
OR
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o progress towards use of auxiliary angle method e.g. establishing 2sin&+cos€=2 1
» obtaining the correct value for R or o using the auxiliary angle method 1
o correct solution 1
1
secd ~tanf=—
2
1 _sind 1
cos@ cosf 2
2-2siné=cosé§
2sinf+cosf=2
let 2sin@+cosd = Rsin(f+ o) where R is positive and « is acute
ie. 2sinf+cosf =Rsinfcosar + ReosFsing
= Rcosa =2 and Rsina =1
i.e.tana:% and  R=+5
“f5sin(f+tan §)=2
X 2
sin(@+tan™ §)=—=
(o+mp)=Z
(9+tan™ §)=sin" 2
=sin? 2 —tanL
= sin Fom
8 =0.644 radians
OR
From simplifying to 2coséd=1+smé ie. 2cosf-sinf=1
let 2cosf—sind=Rcos(0+a) ‘where R is positive and & is acute
ie. 2c0sf—siné = Rcosfcosa ~ Rsinfsina
=> Rcosa =2 and Rsing=1
jetana =~;— and R =«/§
«/gcos(9+tan" %) =1
1
cos{@+tan " b} = e
(oriaty)=t
(0+ tan™ %) =cos™ &
G=cos™ —tan™ |
6 =0.644 radians
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(b) i) (1 mark)
Outcomes assessed: HE7
Targeted Performance Bands: E3-E4
Criteria [ Mark
[ o finds the locus 1
Sample Answer:
Coordinates of 4 = x=pandy=g
». since ag+ p* =0 from (i) then ay+x* =0
ie. x* =—ay is the locus of 4
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(®) () (1 mark)

Outcomes assessed: HE7

Targeted Performance Bands: E2-E3
[ Criteria

[ finds the correct equation of PQ in any form

e

Sample Answer: -
Y
y=-Lxtq
o, g 4.9 ?
Py =—gx-+pq
x. .2
P(p, 0, —+s=
(0, 0) P4
(®) (i) (3 marks)
QOutcomes assessed: HE7
Targeted Performance Bands: E3-E4
Criteria Marks
» determines the quadratic or other significant progress towards the solution 1
e uses A=0 when PQ is a tangent to the curve 1
. iblishes the relationship 1
Sample Answer:
I PQ is a tangent to the parabola ther there is one point of intersection.
2
solve =+ =1 and y= x simultaneously
P g 4a
2
EAE A
P 4ag
dagx+ px* = dapg
pr* +dagx ~4apg =0
for PQ to be a tangent then A =0 in this quadratic (i.e. only one root/solution)
ie. 16a’¢* +16ap’q =0
16ag(ag+ p*)=0
ie. ag+p*=0
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