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STANDARD INTEGRALS
Jx"dx =Lt pac1; xz0,
n+1
1
J.-dx =Inx, x>0
x
J.e“"dx =le“", a#0
a
J.cosaxdx =lsinax, a#0
a
Isinaxdx =—lcosax, a+0
a
Isec’-axdx =‘—£tanax, a#0

J‘secaxtanaxdx =lsecax, azx0
a

J.Tl—zdx =lanZ, g0
a“+x a a
1 o ~1X
—Zf:?'dx = sin o a>0, -a<x<a
a? —x

- = oy
J.A/mdx =In(x+ Jx2-a?), x>a>0

. = It
jmdx =In{x + Jx2+a?)

Note: Inx =logx, x>0

ifn<0
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HSC Mathematics Extension 1 Trlal Examination HSGC Mathematics Extension 1 Trial Examination

Marks
Total marks 84 Question 2 (12 marks) Use a SEPARATE writing booklet.
Attempt Questions 1-7 20
All questions are of equal value (a) Find glmo%— . 1
Answer each question in a SEPARATE writing booklet. Extra writing booklets are available. -
Marks ()  Given that the velocity of a particle is v = ¢, find the expression for the acceleration of 2
e the particle.
Question 1 (12 Marks) Use a SEPARATE writing booklet.
(a) Ais the point (-2, 4) and B is the point (2, 1). © @) Sketch the graph of y=|x—2|. 1
Find the point P which divides the interval AB externally in the ratio 3 : 2. 2 (i) For what values of xis [x—2| < %x 9 2
®)  Solvefors, —2=>3. 2 z
x+ (d)  Evaluate the following integral fcos%x dx , leaving your answer as an exact value, 3
o
4
(c) Evaluate J. 2dx . 2
0¥ +16 (¢) By writing y = tan /% in the form x = f(), show that 2= —L 3
dx 2,.[x(1+x)
(d)  Find the acute angle between the curves y = x*~1 and y=2x~1 at their point of 3
intersection in the first quadrant. Answer to the nearest degree.
1}? 1 _
(¢) Solve forx, (x+;) —5(x+;)+6—0. 3
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Marks Marks
Question 3 (12 marks) Use a SEPARATE writing booklet. ' Question 4 (12 marks) Use a SEPARATE writing booklet.
() Provethat cosd + sind _ Sec2A + tan24 3 (a) The circles intersect at J and K; LKM is a straight line; T and TM are tangents.
cosA — sin ’ :
J
(b)  Find the first derivative of y = 2xIn ./cosx . 3
L

(¢) Thirteen students are to represent Year 12 on a social committee.

This committee consists of six boys and seven gitls. A sub-committe of four girls and three
boys is to be formed to organise the food for the social.

‘What is the probability that one girl, Jill, is not included and one boy, Jack, will be included 3

on this sub-committee? T
Prove that TMJL is a cyclic quadrilateral. . 3
(d) Find the exact vale of -“3 x 2dx using the substitution u=x-1. 3
2 (- (b)  Find the term independent of x in the expansion of (xz - % )6 . 3
x
© PQ2ap, apz) is a point on the parabola A= day.
(i) Show that the equation of the normal to the curve at the point P is: 2
x+py=2ap+ap3.
(ii) Find the coordinates of the point Q where the normal at P meets the y-axis. 1
(iii) Determine the coordinates of R, the midpoint of PQ. 1
(iv) Find the Cartesian equation of the locus of R and describe the locus. 2
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HSC Mathematics Extension 1 Trlal Examination HSC Mathematics Extenslon 1 Trial Examination

Marks Marks
Question 5 (12 marks) Use a SEPARATE writing booklet. . Question 6 (12 marks) Use a SEPARATE writing booklet.
@ @ Sketch the graph of P(x) = JERp 1 (a) Theroots of the polynomial equation $—4x - 11x+30=0, are a,fandy.
() Find the domain of In (x3 _ 4x2) ) 1 Given that @ = + ¥, solve the equation P(x) =0. 3

(b)  Use one application of Newton's method to find an approximation to the solution of 2 (b) A particle is moving in a straight line so that its displacement x metres from a fixed point
cosx = x which Hes near 0.5 (answer to 2 decimal places). on the line at any time ¢ seconds is given by x = %sinZt +2c0s2t.
(i) Show that = -n*x , and describe the motion of the particle. 2
(¢) A hard-boiled egg cools according to Newton’s Law of Cooling ar_ k(T-A), where Ais . : . . .
. ) dt (ii) Find the maximum displacement of the particle. 2
the surrounding temperature and T is the temperature of the egg.
" Kt . . dT
(i) Showthat T=A + Be is a solution to == = k(T'- 4). 1 . . )
dt (c) (i) State the domain and range for y = cos™ 4x. 1
@) A hard-boiled egg at 95°C is placed into water to cool. The water temperature is (i) Sketch the graph of y = cos “4x, 1
15°C. After 5 minutes the egg’s temperature is 40°C, )
i . (iii) Find the equation of the tangent to y = cos '4x at x=—=. Leave your answer in 3
Assuming that the water remains at the same temperature, how long will it take for 3 8
the egg to cool to 25°C? Give your answer to the nearest minute, exact form.
(d) Prove by the method of Mathematical Induction that n(n + 3) is a multiple of 2 for all 4

values of n, where n is a positive integer.
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Question 7 (12 marks) Use a SEPARATE writing booklet.

@

(®)

A spherical balloon is deflating so that its volume is decreasing at the constant rate of

20 mm® per second.

What is the rate of decrease of its surface area when the radius is just 10 mm?

3
>

x

A rocket launcher fires missiles from O with velocity V at an angle & above the horizontal,
where & > a. The missile strikes the road at R. Air resistance is ignored, and the
acceleration due to gravity is g.

®

@)

(i)

@)

If the missile is at some point (x, y) at time ¢, write expressions for x and y in terms

of ¢, Hence, show that the equation of the trajectory of the missile is
y =xtang ~ SMQ .
2v?
If R is the point (X, Y), express X and ¥ in terms of OR and 6. Hence, show that the
range OR of the missile up the track is given by OR = M@.

gcos20

Show that OR is a maximum when o = = +

DRI
AN

V2

Hence show that the maximum value of OR i§ ——————.
g(1 + sinf)

End of paper
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Solutions and marking guidelines
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HSC Mathematics Extenslon 1 Trial Examination Solutions and marking guidelines

Question 1

Syllabus outcomes and marking guide

PE2

mx; +nx; my,+ny
@ P(,;Tnl, #) min=3:-2 s+ Correctly uses formula.
AND
- P(3(2) +(2)(=2) 3(H)+ (—2)(4)) *  Gives COITECt ANSWET + ...\ \'v'''rsvsss 2
3+(2) ° 3+(2)
=P(10,-5)
2 IPE3
® x+1 23, x-l * Shows correct factorisation,
) ) AND'
G+ 1Y x5 23G+]) +  Gives correct solution . ,,....... el 2

2x+ 1) 23(x+ 1)

* Shows correct factorisation.

2 OR
3G+ -2(x+1)<0 *  Gives correct solution ............... 1
E+D[3(x+1)-2]<0
(x+1)(3x+1)<0
1
l<x<—m
<x<-2
© 4 1 -7 HE4, HE6
_[ 2 = Z[t*m (Z)] *  Gives correct standard integral.
0x”+ 16 0 AND
using standard integral +  Shows correct substitution and
| . . simplification...............ouu. 2
= Z[tan_ 1—tan™ 0]
»  Gives correct standard integral,
=i 0 OR
4[4 :| * Shows correct substitution
x and simplification. . ............ ... 1
16
Copyright © 2010 Neap TENMEY_$8_10FM 2




HSC Mathematics Extension 1 Trial Examination Solutions and marking guidelines

Question 1 (Continued)

Syllabus outcomes and marking guide

@ y=xi-1 y=2x-1

PE3
»  Correctly completes:

« point of intersection
+ solving m; and m,

« formula and solution

¢ Correctly completes two of the above . . .

¢ Correctly completes one of the above . . .

3 =2x y=
Point of intersection ig
F-1=2x-1
x-2x=0
x(x—-2)=0
x=0,2
~P(2,3)
y
P
1 /1 >
—1
tanf = [M2 ="
1+ mymy)
_| 2-4
1+2 x4
=2
9
-1
= 2
o=t ( 9)
6 =12,53° = 13° (nearest degree)
&) Put M=x+i
SM-5M+6=0
(M=2)(M-3)=0
M=2o0r3

.'.x+-1-=2 or
x

#=2x+1=0 or x*-3x+1=0
3

PE6
¢+ Correctly completes:

» factorisation

; 1
. I 4=
solving x 2

. solvingx+l=3
x

» Correctly completes two of the above , . .

¢ Correctly completes one of the above . ..

(x— 1)2 =0 or
~x=1 or
Copyright & 2010 Neap

HSC Math tics Ext 1 Trial E: Inatlon Solutlons and marking guidellines
Question 2
Syllabus ontcomes and marking guide
: 261 .. 26 PE2
® gno 80 4 ,}1_1,“0 20 e Gives COrrect anSWer . .....vevue.ns 1
=1
4
() Givenv=e" HES
dv__ ¢+ Correctly gives dv or lvz.
o dx 2
d
v;)l: =¥ x—e" +  (ives the expression for acceleration ... 2
=2
a=-€ *  Only gives dv or lv2 ............... 1
. x dx 2
Alternatively, v=¢
2 _ -2x
Vvi=¢
La_1 o
2 2
d G 2) 21
. 2v 3% 2e
—2x
a=-—e
© y PE4
Correctly sketches y={x-2[ ......... 1
2]
% > X
9l
. e
Copyright © 2010 Neap
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HSC Mathematics Extension 1 Trlal Examination Solutions and marking guldelines

HSC Mathematics Extension 1 Trial Examination Solutions and marking guidslines

Question 2 (Continued)
Syllabus outcomes and marking guide
" 1 PE4
(i) k-2|< Tl 4
. . + Correctly finds x <4 and x> 3 oo 2
x—2<§x and x—2>—ix
2x-4<x 2x—4>-x * Correctly finds x < 4 orx>‘3—‘ ......... 1
x<4 3x>4
. Solution is: g <x<4
Alternatively (using graph in (c)(i),
Y
4 y=p-2|
_1
y=g%
|
NG %)
L—x
4
3 2 4
=1 —xt2=1
x—2—2x and —x+2 3%
1. 3=
ix =2 2x 2
4
=4 =2
x x=z
} g <x<4
x x HES6, HE7
@ J' 4 cost3x de = “l[l + cos 6x]dx * Shows correct integration, substitution and
o 2 correctly gives the answer . ........... 3
1 1. i * Anytwooftheabove................ 2
= E[x + Esméx]
° + Anyoneoftheabove................ 1
It 1. 32 1
=2|Z 4 2gin2Z [0+
2[4+6S 2] 510+0]
- i[f_r, L} dz-2
204 6 12
Copyright © 2010 Neap TERMEBS.10FK

Question 2 (Continued)
Syllabus outcomes and marking guide
! HE4
© y=tan Jx +  Correctly completes:
ta =
= - witng ¥=/0)
x= (tany) *  correct derivative
Z_; =2(tany)' x sec’y + showingresult................ 3
- 2tany Ny Vit ¢+ Correctly completes two of the above ... 2
2
cos zy y ¢+ Correctly completes one of the above ... 1
.dy_cos'y
dx 2tany
Or, dx Z—M';
4 cos y
= tany seczy
= 2tany(1+ tanzy)
=24x(1+x)
o1

Tdx g, fo(1+x)
Since tany = Jx

5. G

dx 2.0%
= ——m———  ag required,
2.05(x +1)
Copyright © 2010 Neap TEHMEL_B9_10FM




HSC Mathematlcs Extension 1 Trial Examination Solutions and marking guidelines

Question 3
Sample answer Syllabus outcomes and marking guide
® cosd +sind  cosd +sind PE4, HS
cosd —sind ~ cosd + sind + Correctly completes;
_ cos 24+ 2cosd - sind +sin’4 * su?phﬁcatlon process
cosd — sin’d « using double angle results
1+ sin24 » ghowing the required expression . . 3
cos24 +  Correctly completes two of the above ... 2
-1 ,sin24

cos24  cos2d
=gec24 + tan24, as required

» Correctly completes one of the above . .. 1

) y=2x-In.cosx
=2x- lln(c;os;'c)
2
~.y=xlIn(cosx)
Using product rule,

Doy, In(cosx) +x - X
dx

CosSx

= In(cosx) — xtan(x)

H5
+ Correctly completes:
* simplifying y =f(x)
¢+ derivative
« simplification. ................ 3

¢ Correctly completes two of the abave ... 2

« Correctly completes one of the above ... 1

(¢)  Committee of 6 boys and 7 girls.
Total number of different committees:

e, x e
=7 8L
41317 3131
=700
Committees without Jill and with Jack:
5 5
Cyx"Cy
_6L, s
4121 7 213!
=150
.. Probability that the sub-committee includes Jack

i =150
and excludes Jill 700

=3
14

PE3, HE3
+ Correctly:
« determines total number of different
committees
+ determines number of committees
satisfying conditions
« finds probability............... 3

¢ Correctly completes two of the above ... 2

» Correctly completes one of the above ... 1

Copyright © 2010 Neap TEHMELBS_10FM
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Question 3 {Continued)

Sample answer

Syllabus outcomes and marking guide

HE6

xdx
(G)] J. 1) - + Correctly completes:
X —
2 * changing variable
du=dx : :
* integration
x=2, u=1
L 3
x=13, u=2
3 e _ Izu 1 " ¢+ Correctly completes two of the above ... 2
2(x— 1)2 LWt + Correctly completes one of the above ... 1
) R . .
= I 1+ w2 du
U
2
= [Inu - —}
uly
= mz—l)—(ml-l)
2
1
=In2+x
2
Copyright © 2010 Neap TENME!S8_10FM 8




HSC Mathematlcs Extension 1 Trlal Examination Solutions and marking guidelines

Question 4

Sample answer

Syllabus outcomes and marking guide

(®)

Let ZLMT =a
Let ZLMT=§
o ZLTM=180 - (a + B)

(angle sum of a triangle)
Construct JK.

LTMK = 2ZMIK =0

(alternate segment theorem)
LKLT=/KJL=§

(alternate segment theorem)
LZMIL=0+f

= TMJL is a cyclic quadrilateral

(opposite angles are supplementary ZLTM+ ZMJL=180°)

PE2, PE3
» Correctly:

* uses angle sum of a triable
* uges alternate segment theorem

+ shows TMJL isa
cyclicquadrilateral. ............ 3

« Correctly completes two of the abave ... 2

»  Correctly completes one of the above . .. 1

2 2)6 HE3
® (x - x4) + Correctly:
6% 26-k 2\ « uses the general ter.ml
( k)(x ) (—';) » finds the term that is independent
x of x (k=2)
= (D T )" «  determines the coefficient ....... 3
To be independent of x: « Correctly completes two of the above ... 2
12-2k-4k=0 [ » Correctly completes one of the above ... 1
k=2
_ 6 2.4 2\2
1= ()& (5)
6! 2
4 % 2)
=60
Copyright © 2010 Neap ]
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Question 4 (Continued)

Sample answer

Syllabus outcomes and marking guide

® 0 )

Equation of normal:
2oLl
y-ap =—5(x~2ap)
py—ap3 =—x+2ap
ie. x+py=2ap+ ap3 as required

PE4

+  Gives gradient of tangent/normal at P
AND

+ Gives equation of normal ag required ., . 2

* Gives gradient of tangent/normal at P.
OR
* Qives equation of normal as required ... 1

(i) coordinates of O; put x=0
0+py=2ap+ap3
y=2q+ apz

~0(0,a(2+p%)

PE4
s Correctly finds coordinates for 0 ...... 1

(iii) R is the midpoint of PQ:
Xp= 0+ 22ag =ap

a2 +p2) + agz . 2at 2@2
YR 3 D)

=gq(1 +p2)
~R(ap, a(1 +p%)

PE4
¢ Correctly identifies midpointR ... ..... 1

Copyright © 2010 Neap TEHME_65_t0FM
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HSC Mathematics Extension 1 Trial Examination Solutions and marking guidelines

Question 4 (Continued)

Sample answer

Syllabus outcomes and marking guide

(iv) Since x=ap 3p=§
and y=a(l+p")
2
oy x
..y—a(1+;-z-)

2
.xy=a+x—
a

ie. af= a(y-a)

This is a parabola with ¥(0, a), focal length %

and s(o, 57") )

PE4
+ Finds equation of locus of R.

AND

* Describes locus, stating the parabola and one
otherfact ......oovvvviiiiiiinnn 2

+ Finds equation of locus of R.

OR

¢ Describes locus, stating the parabola and one
otherfact ......ovvviiiiiiniiniinns 1

Copyright © 2010 Neap TEHLIEY_E9_t0FM
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Question 5

Syliabus outcomes and marking guide

@ @ P)=x" -4 =x'(x—4)'

PE3, HE3

* Correctly graphs P(x)................ 1
y
0 4
Ny 3 2 . PE3, HE3
—4, nl ts for: 4 .
@ h;(x 2 %) only exists for *  Gives the correct domain............. 1
x —4x">0
ie.x>4
Domain of ln(x3 - 4x2) is {x:x>4}
(b) Newton’s method: HE3, HE7

_ Sxo)
oS

X =X

Now, f(x)=x—cosx

+ States and applies Newton’s method.
AND

o Gives correct answer ................ 2

+ States and applies Newton’s method.

f(x)=1+sinx OR
o Gives cOITeCt aNSWEL . ... vvvvrvnrans, 1
Given x=0.5
1)1 gl
j( 2) =5 o083
1N .1
/"( E) =1+ Sm§
1 1
ol 3 cos5
LE =S -
2 +sinl
1 sm2
x,=0.,755222...
x;=0.76 (to 2 decimal places)
~ dl_ Kt HE3
© ® o 0+B- ke +  Gives the correct answer ............. 1
§= kx B

§= k(T — A), as required,

Copyright © 2010 Neap

TENME!_88_{DFiX

12




HSC Mathematics Extension 1 Trlal Examination Solutions and marking guidelines

Question 5 (Continued)

Syllabus outcomes and marking guide

(ii) Finding the value of constant B:
95=15+Be"°

HE3
+ Correctly finds:
¢ the value of B

B=80 « the value of k or CNE
Finding the value of &: » thetimetoreach25°C............ 3
- sk
40= ; + 850 e « Correctly gives any two of the above. ... 2
sk_25_5
¢ T80 16 + Correctly gives any one of the sbove. . .. 1
sk=m(2)
=1 iﬁ)
k=1tin(2), or-0.232630162
Finding the time to reach 25°C:
25=15+80 x "
%= &
(L
= kh’(s)
()
t= s = 8.9388 minutes ~ 9 minutes
(%)
(d) Required to show thatforn21: HE2
¢ Correctly:

n(n+3)=2P ie. even
Forn=1;

LHS=1(1+3)
=4 This is a multiple of 2, .". {rue.

Agsume true forn=4k ..k(k+3)=2P
Nowforn=k+1;

G+t 1) +3)y=(k+1)(k+4)
=i +5k+4
=K+ 3k+2k+4
=k(k+3)+2(k+2)
=2P+2(k+2)
=2[P+k+2]
=20, where Q is a positive integer

. Iftrue for n =k, then true forn=%+ 1,

Since true forn=1, thentrue forn=1+1=2, n=2+1=3

and so on for all integer values n> 1,

« establishes truth forn=1

»  writes statement forn=k+1
assuming true forn =%

+ shows true for n =k + 1 if true for
n=k+1

» deduces truth of statement from
previous steps ........vuuinan 4

+ Correctly completes three of the above . . 3

* Correctly completes two of the above .., 2

» Correctly completes one of the above . .. 1

Copyright © 2010 Neap TENME! S3_IOFM
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Question 6
Sample answer Syllabus outcomes and marking guide
® -4 -11x+30=0 PE3
»  Correctly:
atfry=4 « finds 2o, Zaf and Safy
aftay+fy=-11 * establishesa =2
e + completely factorises P(x) or
afy=-30 solves PO)=0................ 3
buta=pg+y
a+(B+y)=4 +  Correctly completes two of the above ... 2
ata=4 » Correctly completes one of the above .., 1
20=4
a=2
~.(x—2) is a factor.
o215
-] B4l 11x+30
x3 - 2x2
2%~ 11x+30
—-2x2 +4x
—15x+30
—15x+30
0

LP(x)=(x—2)(7 - 2x— 15)
= (x~2)(x+3)(x-5)
For P(x)=0
(x=2)(x+3)(x=5)=0
nx=-3,25

ALTERNATIVELY
afy =-30

s By=-15 (1)

Bry=2 (&)

Lp-Lio
B2

fr-28-15=0
B-5)p+3)=0
p=5or-3
Ifg=5, y=-3 andif f=-3, y=35
~.Roots of P(x)=0 are2,-3 and 5.

*  Correctly:
* establishesa =2
+ establishes quadratic expression in
Bory
¢ solves P(X)=0................ 3

»  Correctly completes two of the above ... 2

» Correctly completes one of the above . . .

—

® 0 x=%sin2t+2c052t

x=3cos2f—4sin2¢
X =—6sin21—8cos2¢

i= —4[% sin2¢+ 2c052t]

X=—4x

.. The motion in SHM with the particle oscillating
about the origin with a period of 7 seconds.

HE3

» Shows x=—4x.

AND

+ Describes the motion of the particle . ... 2

¢ Showsx=—4x.
OR
+ Describes the motion of the particle .... 1

Copyright © 2010 Neap TENME!_88_10FM
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HSC Mathematics Extension 1 Trial Examination Solutions and marking guidelines

Question 6 (Continued)
Sample answer

Syllabus outcomes and marking guide

(i) Maximum displacement is when x =0,
ie. 3cos2t~4sin2¢=0
~.4sin2¢=3cos2t

HE3
¢ Determines f for maximum displacement.

AND
o Finds x,,=2.5mM .oviiiiiiina., 2

sin2t _3
cos2f 4 * Determines ¢ for maximum displacement.
" tan2¢=3 oR
- 3 5 o Finds %, =25 (iiiininiann., 1
3
4
.. Maximum displacement:
Xax = %sinZt +2c0s2t
=303 4
=2 ( 5 )+ 3 )
=3.8
10 5
Xmax = 25m
: -1 HE4
= 4
© ® y=cos dx ¢ Correctly states the domain and range, .. 1
~1<4x<51
1 1
_Z <x< i
a1 1
e <=
Domain: 3 <x i
Range: 0<y<un
(i) ¥ HE4
AT + Correctly sketches y = cosMx . ... ... 1
T
2
t f t &> x
_1 1
4 4
Copyright © 2010 Neap TENMES BO_10FI 15
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Question 6 (Continued)
Sample answer

Syllabus outcomes and marking guide

(i) y=cos'4x

HE4

dy_ 4 + Correctly defines %
dx 3
1~ 16x «  Correctly finds the gradient of the tangent.
_ 1 dy___ 4 = Correctly finds the equation of the
YR dx F ANEENE .+ vt vy ereenaeniannneannns 3
g 4 ¢ Anytwooftheabove................ 2
B _ﬁ ¢ Anyoneoftheabove................ 1
.
x=-3, y=cos ( J
2z
3
~.Equation of the tangent:
2z _ 8 {1;)
T ORI VNN
y-Beefx
-8 1, 2%
y= =X b 22
VEIRVE
Copyright © 2010 Neap TEHME_88_10.5M 16




HSGC Mathematics Extension 1 Trial Examination Solutions and marking guldelines

Question 7
Sample answer Syllabus outcomes and marking guide
HES5, HE7
(® V= énra, %Z— ~20 mm® per second + Correctly:
dv_ . dv_dv dr
ar = 4ar’ shows =y = ¥ &
dv_dv, dr . s &
dr dr > di
dr . 4_S_4=rﬂ dr
20 = 47r® x T shows dt dr *dt
dr 20 _ 5 « “shows de 40
ar amt @ s
S4=4mr, (’%—Snr s findg === = =4 mm® persecond .... 5
dsd4_ds4 dr
dr ar *  Correctly shows d;S‘A 4:) ........... 4
‘%=8nrx;5-2=# ; dsd_ dSA &
zr + Correctly reaches 234 =224, 4T 3
when »= 10 y dt *ar
dsd _ 40 4 p? per second dr
dr 10 + Correctly finds == ... .oevrinnniiis 2
dt
. dy_dv_adr
Only shows — TG 1

®) @ x="Vicosa andy=—%gtz+ Vitsina

= _%g(ch)sa)z + V(V(:)su)

HE3

*» Correctly gives x and y in terms of ¢,

AND

+ Correctly gives the equation of trajectory of

themissile .......ovvvvniriiiinns 2
2 2
e, ..y =xtana - gﬁf-ef—a, as required »  Only gives x and y in terms of 7. .. ..... 1
HE3

(ii) X=ORx cosf and Y= OR x sin8
substituting into y above (part i):

+  Correctly expresses X and ¥ in terms of OR
and 6.

OR%cos?0sec’
OR x sind = OR x costang —§X QR c08 sec & | AND
27* s+ Correctly expresses OR in terms of a
T I P 2
sind = coshtana —EX ORcos*fsec’a o
e » Expresses X and Y in terms of OR and 6.
OR
—M tane x cosd — sinfd * Expresses OR interms of ¢ and@...... 1
ZVzcos fod
; Peos?
oR = {tana x cosf —sinf) x 2V cos"a
gcoszﬂ
OR= Zyzcozm(sina x cosf — cosa x §inf)
geos 6
OR= 2ﬁoz_sg x sin(a — ), as required.
gcos g
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Question 7 (Continued)
Sample answer Sylabus outcomes and marking guide
HE3
(if) dOR _ 2722 [cosea - cos(a —8) — sing - sin(a —6)] 1 oI
“do gcos 0 * Correctly shows a =§ Z
dOR _ sz [cos(a + (@—6))] AND )
da gcos 0 + Correotly shows a maximum.......... 2
doR _ 27
@ geo 1plcos2a-0)] « Shows a=%e+%’ .................. 1
“'ZOZR “‘”’z e lsin(a-0)]
da”  goos
Therefore, d:’) =0, when cos(2a—~8)=0
=lguz
Hence, 2a—-0= 2, ie.a= 20 7
Ata=lo+Z LOR dOR _ —4V* _
24 gt geos 6
. OR is a maximum when a = %0 + ;—[, as required.
\ 1, xn HE3
(iv) Whena= 50 + rd +  Correctly substitutes and simplifies. .. .. i
cos(” + 9 x Sln(— - 9
Y 4
ORyp=—| ——————
g cos 0
—L cos——sm?) cos——sm)
OR - 2/ 2 2

g 1—sin’6

.0 0
P (I—ZszcosJ
e

o (= sm0)(1 + 5ia0)
P (1—sing)

O = E(( )1+ siné)))
P

OR = E(l o 6) as required.
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