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What is the size of the acute angle between the lines whose equations are y =3x~1 and 7 A body is moving with simple harmonic mation.
x+2y-3=07 Its velocity, v s at displacement x metres is given by v* =36 4x*.

Give the answer correct to the nearest degree.
Which one of the following statements is correct?

(A) 45° _
®) 54° ’ (A)  Period= % sc{:conds, amplitude = 3 metres
C 79" .
© ) B) Period = % seconds, amplitude = 9 metres
™ 8
© Period = & seconds, amplitude = 3 mefres
In how many different ways can all the letters in the word COMMONWEALTH be ' (@)  Period= & seconds, ainplitude =9 metres
arranged if C occupies the first position and H occupies the last position?
(A) 151 200
B) 907200 ) ' 8 Which one of the following graphs best represents f(x) =(p*—3*)(x—q)’ where g> p?
{C) 119 750 400 : (A) ®)
© 4719001600 , | _ y _ )
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9 How many solutions are there to the equation sin2x = sinx where 0 <x<2x? Section Il

@ 2
. - 60 marks
.(B) 3 ) Attempt Questions 11 - 14 _ _
Allow about 1 hour and 45 minutes for this seetion
C 4 ,
© Answer cach question in a SEPARATE writing booklet. Extra writing booklets are available.
(]_3) 5 ’ In Questions 11-14, your responses shouid include relevant mathematical reasoning and/or
b
calculations.
1o When a polynomial P(x) is divided by {x-2) and (x-\I-I) , the respective remainders ' Question 11 (15 marks) Use s SEPARATE writing booklet.
are 5 and 8. :
. . . 2. .1
What is the remainder when P(x) is divided by (x—~2){x+1) 7 . @ Differentiate x” cos™(24).
(A) T=x
O 24 %220
X +x—
Solve —————=12,
© 147 )] olve " 7
™ T-x
2sin’ @+ 2cos’ O
. ) Prove that =——————— ~ =2 gin28, where sinf+cosd = 0.
- sing+cosé
{d) Find the Cartesian equation of a curve whose parametric equations are

x=2cos? and y=J§si110 for 0<6<2n.

End of Section T

2 ‘
{e) Evaluate J “4x, !1_% «x using the substitution # =1 —-% .
o

@ Find the exact value of sin [cos"1 %+ tan“(—%)] ;

End of Question 11
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Question 12 (15 marks)

Use a SEPARATE writing booklet,

(8)

(b)

(©

(&)

. X
sin—
Find {im 2
-0 44X

1

Prove by mathematical induction that 3*" —2" is divisible by 7 for all
integers n21. :

The population of a colony of animats may be modelled by the equation
P =1000+ Aet where P is the population after  years and 4 and kare
constants. :

Initially, the population was 200 animals.
After 1 year, the population had increased to 300 animals.

(i Evaluate the constants 4 and £,

(i) Determine the population of the animals after 10 yéars.
Give your answer correct to the nearest 10 animals,

Triangle ABC is inscribed in a circle.
“The tangent at A meets the side BC produced at D,
The bisector of the angle BAC meets the chord BCat E.

A

Figure not
to scale

() Prove that DA = DE,

(ii) Given that BD =10 em and CD = 6 cm, find the length of DE.

Question 12 contimzes on page 8

Question 12 continued

©

(©)

Four adults and four children are to be seated around a circular table. A .
particular child cannot sit next fo any adult and a particular adult cannot
sit next to any child. )

¥ind how many such arrangements are possible,

(i By using the expansion of (14 x)", show that

a4 x) =[;!] + 2(:}: + 3(;1] e S +1:[:Jx"'1.

(ii) Hence, deduce that

T £ TRRPY L TP L DY)
7 ) (2 + 3 + +n "

End of Question 12




Question 13 (15 marks} Use a SEFARATE writing booklet.
(a) In & recently conducted poll before an eléction, 30% of voters intend to - 2
vote for Party B. '
Ten voters are interviewed at random.

Find the probability that at least two of them intend to vote for Party B.
Give your answer correct to two decimal places.

® Consider the function f ('c) =:2tan x where —% <x <§. .

) Sketch the graph of y = £{x). 1
(i Find the inverse function, £ (x), and state its domain, 2
(iity  Hence, or otherwise, find the area of the region bounded by the 3

curvey = f (x), the x-axis and the lines x=0and x=2.
Express your answer as an exact value.

(6  The points P(2ap,ap®) and ((2aq,aq”) are two points on the parabola
x* = 4gy such that P(} is a focal chord,
The normals at P and Q intersect at R.

¥
~
X' =day
XK2ag,aq" )
= >
9 Figure not to scale
(8] Show that R is the point(-apg(p+@),a(p* +4" +pg+2)). ) 2
(i) Hence show that the equation of the locus of R as P and {) move 2

on the parabola is given by X* = a(y—34).

. Question 13 contimuzes on page 10

9

Question 13 continued

{d) The triangle ABC is right angled at 4 as shown in the diagran.
Let AB =5 cmand £4ABC = 8 radians.

C

A Sem B

If & is increasing at a constant rate of 0.1 radians per second, find the rate
at which the perimeter of the triangle is increasing when B=§ radians.

Leave your answer in exact form.

End of Question 13
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Question 14.(15 marks)

Use a SEPARATE writing booklet.

)]

(b)

©

Lel f{x)=x"—cosx.

®
(D)

Show that f(x) has a zero between x = 0.7 and x = 0.9.

Use one application of Newton's method with x, =0.8 to find

another approximation to the zero of (x).
Give your answer correct to 2 significant figures.

Find the coefficient of x® in the expansion of (1—-4x)*(2+3x")°.

A particle is projected from a point O with a velocity ¥ ms? at an angle
o to the horizontal., .

It is subject only to the acceleration due to gravity.

The particle lands at a point 4, where Od is horizontal.

V

7 j A

(Figure not to scale.)

‘The equations of motion of a projectile fired from the origin with initial
velocity P'ms’! at angle @ to the horizontal are

@
(i)

(i)

2

x=Vrcos@ and y:}’rsinf)——gé—-. (Do NOT prove this.}

Ftsin2e
g et
Show that if ¥ is unchanged but the angle of projection is

Show that if 04 =r, then r =

(%—a] then # remains unchanged,

It is given that A is the maximum height cerresponding to an

angle of projection of & and h, is the maximum height
corresponding to an angle of projection of (g—aj.

If B, =3k, find the value of a.

Question 14 continues on page 12

11

Question 14 continned
(d The diagram below shows a vertical pole of height & metres.

The angle of elevation of P from 4 is —E radians.

B is a variable point so that ZAOB is % radians,

The angle of elevation of P from B is @ radians and Z4APRis # radians.

Figure not to scale

=

(D By considering the triangle PAB, show that 2
AB? =217 + Icosec’ e — 22 Hicosecercos b, :

(i) Hence, show that cosd = g (2sinz +cosa). : 2
End of Paper
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CATHOLIC SECONDARY SCHOOLS ASSOCIATION OF NSW

2016 TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION
MATHEMATICS EXTENSION 1 - MARKING GUIDELINES

Seetion T

16 marks
Questions 1-10 (1 mark each)

Question 1 (1 mark)
Outcomes Assessed: PE 2
Targeted Pe.v:farmm_'tce Bands: F2

Question 3 {1 mark)
Outcomes Assessed: HE4
Targeted Performance Bands: E2-E3

Solution ‘ ‘ Mark

Je
1-16%*

=3~4l—dx

,/16%—::’) ' . B

=%—sin"(4x)+c

Hence (C)

Solution Mark

sin{A + B)cos A —cos(A + B)sin 4
=sin(4+B—4)
=sin B i

Hence (A)

Question 4 (1 mark)
Quitcomes Assessed: PE3
Targeted Perforniance Bands: E2

Solution Mark

Question 2 {1 mark)
Cutcomes Assessed: PE2
Targeted Performance Bands: E2

Solution Mark

»=l x=3 m=3 a=-2
iy g
m+n
_3x3-2x1 . 1
T2
=7
Hence (D)

Using x =

=30 = H-l?:

=,
14 mm,

1
- (—5)

tand =

1+3x(~%)

8+=81.86" A
~§2°
Hence (D)
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Question 5 (1 mark)
Outcomes Assessed: PE3
Targeted Performance Bands: E2

Solution : ‘ Mark

COMMONWEALTH

C and H do not move so ignore them. '
Of the remaining 10 letters, M and O both appear twice.

!
- No of different arrangements = —2% ‘ 1
=907200
Hence (B)
. Questiuﬁ 6 (.lrmark)

Outcomes Assessed: HE3
Targeted Performance Bands: E2-E3

Solufion Mark

By inspection, we are looking at the Pascal triangle relationship betWeen coefficients.

Hence (B)

Question 7 (I mark)
Oufcomes Assessed: HE3
Targeted Performuance Bands: E2-E3

Solution Mark

v =36 -4x°
=4(9-x?)
This is in the form v* = #*(a® - x*)
Hencen=2anda=3
Period = 2=
n 1
=7 seconds

Amplitude =a
=73 metres

Hence (C)
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Question 8 {1 mark)
Oufcomtes Assessed: HE3 :
Targeted Performance Bands: E2-E3

Solution Mark

f%) has one double root and two single roots and its leading term is -5t

Hence (D)

Question 9 (1 mark)
Outcomes Assessed: PE3

Targeted Performance Bands: E3

"= Solution Mark
sin2x=sinx
2sinxcosx—sinx =0
sinx(Zcosx -~ =0
sinx=0,cos8x=—
ForQ<x <2 sinx=0whenx=n . ) 1
c:'osx:i whenx=2% andx= 37
2 3 3
Hence (B}
Question 10 (1 mark)
Ountcomes Assessed: PE3
Targeted Performance Bands: E3-F4
Solufion Mark
Let P(x) =(x-2)(x +DO(x) + Ax+ B
P(2y=35 24+B=5 (0]
P(-1)=8§ ~-A+B=8 {2)
(Hh—(2) . 34=-3
A=-1 (3) ‘ 1
Sub (Din(l) -2+B=5 ’
B=7
Hence (A)
4
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Section IT

60 marks

Question 11 (15 marks)
(a) (2 marks)

Cutcomes Assessed: HES
Targefed Performance Bands: E2-E3

Criteria ’ Marks

* Correct solution 2

*  Shows some correct derivative 1
Sample Answer:

d, -1

—(x 2

(" cos”! (25)

-1.
=cos” (20)x2x+x° x—x?.
) A I=@ xy
z
:2xcos"‘(2x)H~i~—-
1—4x”
5
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(b) (3 marks)
Oufcomes Assessed: PE3

Targeted Performance Bands: E2-E3

Criterin Marks
* Correct solution 3
* btains three correct zeros ' 2
* Shows some correct working 1

- Sample Answer:

X +x—20
x
(x4 x—20)
x
x(x +x-20)22¢°
4t —-20x 224
£©-x-20x=20
x(x* ~x-20)20
x(x-5)x+4)=0
Zerosare —4,0,5

Testx=1: %2—(1 —18 > —18=2isfalse

22 ’ x#0

>2x° T

s Solutions are —4<x<Qandx=5.

(c) (2 marks)
Outcones Assessed: HE7
Targeted Performunce Bands: E2-E3

Criteria Marks
*  Correct solution 2
# Taclorises sin’@ +cos’8 i

Sample Answer:

2sin’ 0+ 2cos’

sinéd +cosé
_ 2(sin@+cosd)(sin’ @ —sinf cosd -+ cos’ 6)
- sinf+cosd
=2(l-sin@cos &)
=2-2sinfcos
=2-5in28, as required.

6
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{d) (2 marks)
Outcomes assessed: PE4
Targeted Performance Bands: E2

Criterin Marks
* Correct solution 2
* [Establishes correst expressions for sin 0 and cos # 1
Sample Answer:
x=2cosé - = =cosf 03]

x
2
y=J§siu9 -2 =sing (2}

V3

Square and add (1) and (2)

2 r
2+ L —cos?@+sin?p

4 3

: 2
E—»-{.L:l

4 3

7
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(&) (3 marks)
Oufcomes assessed: HE6
Targeted Performance Bands: E3

Criteria Marks
¥ Correct solution 3
* Demonstrates significant progress towards answer 2
*  (Obtains limit values for 1 1

Sample Answer:

2 x
7=1 de 1% de u=l->
5 .
]

0 a__ 1
=-8 L (2=2uut du 32
e dy=-2du
= 1— d )
16]1( N')\,; “ x:2’u=0
13
=lﬁj:(:t2 —u?) du x=0,u=1
3 s
=16 g'aui—gui x=2-2u
35,
2 2
=16(5-=
(3 5)
=]6xi
15 .
_¢ '
15
8
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(£} (3 marks) ) ) Question 12 (15 marks) : :
Cufcomes assessed: HE4 '

- Targeted Performmance Bands: E3-E4 . {a) (1 mark)
Criteria Marks Quitcores Assessed: HE4
* Correct solution 3 Targeted Performunce Bands: E2-E3 :
* FBxpands sin (4 — B) and substitutes correctly ‘ 2 - Criteria : Mark
* Finds correct values for sin 4, sin B and cog-B 1 * (Correct answer 1
L
Sample Answer: Sample Answer:
. a2 -
Let E=sm[cos 'Z 4 tan l(—2)] sin >
3 4 5 . lim 2
. 2 A 0 4y
=sm[co ——tan'rg] 2 ‘ v ¥
7 3 4 Missing side is +/S sin =
2 3 =lim —*—
= -1 — -1- x R
Let A= cos™ = and B =tan 3 5 4°4x2x§ .
2 3 4 B
cos A==and tanB== sin X -
3 4 Missing side is 5 1y 2
E=sin(4- B} _E-‘% p
=sin Acos B —~cos Asin B . ' 2
_ N 5 _o. 1 sin# -1
sin 4 =—,cos d=— = —, since lim
3 3 8 30 @
sinB:E,cosB = -‘—i-
5 5
g-¥5,4.23
3 5 35
_45-6
15
9 ' 10
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(b) (3 marks) (c) (i} (2 marks)

Ontcomes Assessed: HE2 ) Outcomes Assessed: HE?
Targeted Performance Bands: E3-I'4 Targeted Performance Bands: E3
Criteria ‘ Marks Criteria Marks
* Correct solution 3 * Correct solution : ’ 2
* Demonstrates significant progress towards solution 2 * Pinds correctly either d or k i
*. Shows n=1listrue. - i
. Sample Auswer:
Sample Answer:
. P =1000+ Ae™
Let P(n) be the proposition that 3" - 2" is divisible by 7. When =0, P =200.
P()=3"-2'=7 - 200=1000+ 4 i
S P(Dis true, A=-800
Assuime that P(%) is {rue, When =1, P=300
ie Assume that 3% —2* =7() where Q is an integer. +.300 = 1000 —800¢*
Need to show that P(k +1) is true. 800e* =700
ie Need to show that 324V _ 2% — 7R shere R is an integer. .7
) _ gt _ q2kq2_ois ¢ =§
_ k _nk T
=92 +70)-2"2 k=1°E=§
=7x2¥ +7x90
=7(2* +90)
~IE Pk) is true then P(k+1) is true.
.. By mathematical induction P(») is true forall integers n=1. (;3“(;2,& ;'jiaggs ced: HE3
Targeted Performance Bands: E2
_ Criteria . Mark
* Correct answer : 1
Sample Answer:
- 10k, 2
When ¢ =10, P=1000-800¢ %
=789.54
. =790 (nearest 10 animals)
1 : 12
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(d) (i) (2 marks)
Outeomes Assessed: PE2
Targeted Performance Bands: E2-E3

Criteria
* Correct solution 2
* Shows some correct working 1

Sample Answer:

ZDAC = ZABC (=) (Angle between a tangent and chord is equal fo the angle
in the alternate segment.) '

£BAE = Z/CAE (= f8) ( Given AE bisects ZBAC.)

LAEC = ZABE + ZBAE (=« + ) (Exterior angle of a triangle is equal to the sum

of the opposite interior angles.}

LDAE = ZDAC+ ZCAE (= + ) ’

~ ADAE = £DEA and hence ADAE is isosceles.

= DA = DE (Corresponding sides in an isosceles triangle}

{(d) (i) (I mark)
Outcotties Assessed: PE2
Targeted Performance Bands: E2-E3

Criteria Mark
* Correct answer 1

Sample Answer: . -
AD' = BDx DC (The square of the length of a tangent from an external point is equal to
the product of intercepts of the secant passing throught the point.)
L ADY =10%6
AD=1J&0
=2J15

From (i), DE = DA
~DE=215 ém.
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(&) (2 marks)
Ounfcomes Assessed: PE3
Targeted Performance Bands: E3-E4

Criteria Marks
* Correct solution 2
* Tlemonstrates significant progress towards answer 1

Sample Auswer:

Seat the particular child anywhere (say seat 1}
Then fill positions 2 and 8 with children in 3x2 ways
Then scat the pm;ticular adult in any | of 3 positicns (4,5 or 6) in 3 ways
Fill the seats on either side of the particular adult with adults in 3x2 ways
Finally, fill the remaining 2 seats in 2x1 ways.
. Total number of arrangements =3x2x3%x3x2x2

=216

() (i) (1 mark)
Outcomes Assessed: HE2

Targefed Performance Bands: E3

Criteria Mark

* Differentiates hoth sides correctly 1

Samiple Answer:

@)1(1][2][3)[}»

Differentiating both sides

n(l+ ™ =G’]+2[gx+3[ﬂx2 S S

B .
+n( ]x“, as required.
n
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(f) (il) (2 marks)
Outcomes Assessed: HE2
Targeted Performance Bands: E3

Criteria

¥ Con'e'ct solution - ]
* Substitutes x = 2 into both sides of identity

4
v—d[\.)?:
&

Sample Answer:

From (i)
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Question 13 (15 marks)

{2} (2 marks)
Quicomes Assessed: HE3
Targeted Performauce Bands: E2-E3

Criterid Marks
*  Correct solution : 2
* Obtains expression for probability of at least two votes for Party B 1
Samiple Auswer:
FP(Vote for Party B) = 0.3
P(Not vote for Party B) = 0.7
P(At least twe votes for Party By= 1-P(None or one vote for Party B)
=1-(0.7"% + °C, % 0.7° x0.3)
={.85
(b) (D) (1 mark)
Ountcomes Assessed: HE4
Targeted Performance Bands: E2
- Criteria Mark
| *_Correctly labelled diagram 1
Sample Answer:
L} Ll
! y ?
1 1
i 2 i
I [}
1 [}
1 [}
1 }
i oy i
B LA
2 4/ % op
1 ]
e
1 y=2tanx !
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(b) (iii) (3 marks)

g:;)t(_('gzngrjizgzed; HE4 Outcomes Assessed: HE4
Targefed Performuance Bands: E3- Targefed Performance Bands: E3-FE4 -
Criteria . Marks Criteria- ] Marks
* Correct solution : * Correct solution ‘ 3
* Finds the inverse function 1 * Demonstrates significant progress towards solution . . 2
) * Recognises area bounded by y = 2tanx and its corresponding inverse area are equal 1

Sample Answer:
Y ) x Sample Auswer:
Inverseisx=2tany —tany =3

h ¢ y
2=t 6)

Domain of £ () is all real numbers.

Let 4, be the area bounded by y = tan™ %, the x-axis, and the linesx =0 and x =2,

Let A, be the area bounded by y =2tanx, the y-axis and the linesy =0 and y = 2.
Hence 4, = 4,.

4, = Area of rectangle O4BC —area bounded by y =2 tan x, the x-axis ,x =0 and x =%

x
:EXZHJ“‘Ztanxdr
4 a

&
- . Fid 4 sinx
=—- j dx
. 2 ¢ COSX

=%+2[Iog,(cos I)]J%
. 1
_E+2[log,($)“10g,(l)]

m%-ﬂ{log,(z_%)}

1
=—-—log,2
2 B

1 18
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(e} (i1) (2 marks)

¢) (i) (2 marks .
(02;2;5;;33 Asse)ssed: PE3 ‘ Cutcomes Assessed: PE3
Targeted Performance Bands: E3 Targeted Performance Bands: B4
Criteria Marks ‘ Criteria Marks
* Correct solution ' *  Correct solution 3
* Tind colrect expression for either x or y 1 * finds correct expressions for E_or% 1

Sample Ansier:

Sample Answer:
(i) Normalat P : x+py=ap’ +2ap 4] AR, x=-apg(p+
Nommalat O : x+qy=aq +2aq [¢3)] y=a(p*+q* + pq+2)
’ PQ is a focal chord so pg =—1

0-@ (p-q)y=a(p’ —q")+2a(p-q)
=a(p—g)(p" + pg+q")+2a(p @)
' y= a(p1 +pq+q2)+2a

LALR, x=a(p+q) <
y=a(p’ +q* +1)

2
=a(P +¢ +pg+2) 3 AtR, Zepag )
Sub (3} in (1) x+pa(p2+q1+pq+2)=ap3+2ap ;
2 2
x+ap’+apg +ap’q +2ap= ap’ +2ap paab A +1 v
2 2 '
rorap A Squaring (1) 2
uaring +02+
=-apg(p+q) 4 Rl AL
S Ris(—q @), a(p +q° + pg +2)) as required. xl
(~apg(p+gha(p’ +q + pg+2)) asreq g2 ()
a
2y
@-@)  G-Z=a
a a
P —ay=-3a
= ay-3a
* =a(y-3a), asrequired.
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{(d) (3 marks)
Outcomes Assessed: HE3
Targeted Performance Bands: E3-E4

Question 14 (15 marks)

(a) (i) (1 mark) :
Oufcomes Assessed: HE3

iterd Marks
. i Criteria a; Targeted Performuance Bands: E2
Correc;tpsolutlon 5 ‘ } Criteria Mark
* Finds — i * Correct solution 1
*+ Finds cormect perimeter expression
Sample Answer:
Swmple Answer:
c F () =x"—cos(x)
F0.7)=0.7 —cos(0.7)
 =-0274
£(0.9)=0.9% —cos(0.9)
=(0.188
A" Sem B J{x) is continuous for 0.7 < x < 0.9 and has changed sign, then f(x) must have
Let P represent the perimeter. a zero between 0.7 and 0.9
P=AB+AC+BC
lanH:-AS—C > AC=5tanf
5 5 scod .
cosd == 3> BC= g ses (a) (i1} (2 marks)
Pt 5 tand 4 Ssecd Ouitcones Assessed: HE3
SE=Jtaant+ 38 . Targeted Performance Bands: E2-E3
=5+5tané@+5(cos) ™) Criferia Marks
dP 2 e 2(_ging * Correct solution 2
7 5sec’ &~ 5(~1)(cosd) " (~sinb) * Demonsirates some correst working 1
sind
=5sec’ 845 o @ Sample Answer;
_ 2
p =5sec’ 8+ Stanfsecd By Newton's method,
a S
27 1,
dp_do_dp £
& dt dg o ¥ —o0s%
' M :
When 6=£,£= 0.1x5sec £+5tan£sec% Zx+sinx
3 dt 3 3 0.8* —cos0.8
il z =08 —"
secZ =2 tan "=\ 2x0.8+sin0.8
d; ; 3 - =0.824,..,
LI I—ax (20+104/3) -~ Next approximation is 0.82, to two significant figures.
=2++/3 cm per second.
22
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(b} (2 marks)
Outcomes Assessed: HE2
Targeted Performance Bands: E3-E4

Criteria

Marks

* Correct solution
* BExpands correctly (2+3x)°

Sample Answer:

| (-4 2 +32%)°

’ 6 6
Terminx® = 16::2»{2]2"(%2)2 +1:~{3)2’(3:)c1)3

= (15{2)2‘ x3? +@2’ @)’

Coefficient of x° =16x15%16x9+20x8x 27
=38 880
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() (i) {2 marks)
Ounteomes Assessed: HE3
Targeted Performance Bands: E3-E4

Sample Answer;

Criteria Marks
¥ Correct solution 2
* Finds correct expression for £ for time of flight 1

[ 3
Figure not to scale.
y= V!siné?—?;-gt2
Atend of flight, y=0,
V:s‘mm% g’ =0

t(VsinB—%gr) =0

. Atend of flight, r = Wsing .
x=VFtcosé
At end of flight, x = V(2Vsm|9 cosf
_2V'sinfcosd
£
_Vsin28
= ”

If angle of projection is e, then range 7 =

24
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{c) (if) (1 mark)
Ouicomes Assessed: HE3
Targeted Performance Bands: E3-E4

Criteria Mark
*  Correct solution ‘ 1

Sample Answer:

2 .
From (i), Range = KM, where 4 is the angle of projection.
2 Fe
- ~ s stn2(~i—a)
If # = ——a, Range =
2 £

_ Fsin(r—2a)
Tz

_ Visin2a
g

= r, as required.
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() (ifi) (3 marks}
OQutcomes Assessed: HE3
Targeted Performarnce Bands: E4

Criteria Marks

* Correct solution ' 3

* Demonstrates significant progress towards answer : 2

* Finds a maximum height 1
Sample Answer:

. 1 5
y=Vising - ) gt
F=Vsind—gt
At maximum height, y =0 CoR
. At maximum height, { = Vsing
Maximum height is y = V(V mg) 9-—1 ‘gr(-}{{—sillg)2
g 27 g
_Vsin’@
2z

B, is maximum height when angle of projection is &

. ¥isin’a
o —2g

A, is maximum height when angle of projection is (%-ﬂl’)

2 2.7
F*sin (Eﬂa)
2g

_Vcos’a
_T
h, =3k
. VzcoszaH
g 2
sinf"e 1

Visinter
3

cos’a 3

tanorH-L
: 3
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(d) (i) (2 marks)
Outcomes Assessed: PE3
Targeted Performance Bands: E4

_ . Criteria Marks
¥ Correct solution 2
*  (Obtains correct expressions for 4P and BP. 1

Sample Answer:

Figure not to scale

In APAB, AB? = AP® + BP? —2(AP)(BP)cos@ (cosine rule)

Now, in APAO, sin= k

4 AP
1
h=APx—
2
SAP=R2

h
In APOB, sing = —
n sina = -
h=BPsina
BP =hcoseca
o AB? = (2)? + (heosecer)’ ~2x b2 x heosecar x cos 8

=21 + Hcosecla — 242 Hicoseca cos b, as required.
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(d) (i) (2 marks)
Ouicomes Assessed: PE3
Targeted Performance Bands: B4

Criteria Marks
* Correct solution 2
* (btains correct expression for AR 1

Sample Answer:

In AAOP, tan =" | 40=h
4 A0

In ABOP, tana:j—- y BO=L=hcota
BO tan o

In A4BO, AB = A0+ BO* —2(A0)(BO) cos%

AB? = + 1 cot® g — 2(K)(hcot a)-;—
AB =l + B cot’ - K cota
Hence from {i}
2R + Heosec’ e —2ﬁ Heosecacos@ =i + A cot’ a— ' cota
28 + B (1+cot? &) — 22 Wcosecarcos 8 = I (L4 cot® ar) — b’ coter
-t cotar =2k —2,J2 IPcosecarcosd
—cota =2—2ﬁmsecacoso
2J§cosecacos€ =2+cota
2.,/2_(:059 =2sine +cosa

1 1
cosfl = —=sing +-—=cosa
2 22

cosd =gsina +-§cosa

cosf = i‘? (Zsine +coser), as required.

s
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