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2020 TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION

Mathematics - Extension 1

General_ e Reading time — 10 minutes
Instructions e Working time — 2 hours
e Write using black pen
e Calculators approved by NESA may be used

e Arreference sheet is provided

e In Questions in Section 11, show relevant mathematical reasoning and/or
calculations

Total marks: 70 Section I — 10 marks (pages 3 — 6)

e Attempt Questions 1 — 10
e Allow about 15 minutes for this section

Section Il — 60 marks (pages 7 — 13)

e Attempt Questions 11 — 14
e Allow about 1 hour and 45 minutes for this section



Any work written on this page will not be marked.

Final Marks
Question Mark

Multiple Choice /10
Question 11 /15
Question 12 /15
Question 13 /15
Question 14 /15
Total /70




Section |

10 marks
Attempt Questions 1-10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1 — 10.

1. J3sinx—cosx is equal to

2. Find the vector projection of p = (_43) ontoq = (_21)
A ()
5. (2)

(%)

o (5%)

3. Give that t=tan§ , then tan @sin @ is equal to

At?
A.
1-t*
2t?
B.
1—t*
2
c. 4t4
1+t
2
D. 2t2
1+t



Two forces P and Q actonabody. P acts in the direction i with magnitude one newton and

Q acts in the direction of 1+\/§j with magnitude four newtons.

The magnitude of the total force acting on the body, in newtons, is

A. 3
B. 15
c. 17
D. V21

P(x) = x* —3x> - 2x* —5x is to be expressed in the form P(x) = x(x—4)Q(X)+R(x) . Then
A. Q(X)=x*+x+2 and R(x)=3x
B. Q(x)=3xand R(X)=x"+x+2
C. Q(x)=x*-7x-30 and R(x) =-150x

D. Q(x)=-150x and R(x)=x*—-7x-30

j cos® 2xdx is equal to

A. %(1+c052x)+C
1
B. E(1+cos4x)+C
C. 1(x+lsin4x)+C
2 4

D. l(x+lsin 2x)+C
2 2

P(x) isan odd function. When P(x) is divided by (x—1) the remainder is 3. The remainder
when P(x)is divided by (x+1) will be

A -3
B. -1
C. 1
D. 3



A body of still water has suffered an oil spill and a circular oil slick is floating on the surface of
the water.

The area of the oil slick is increasing by 0.1 m’ / minute.

At what rate is the radius increasing when the radius is 0.3 m ?

A. 0.161 m/min

B. 0.03 m/min
C. 0.0515 m/min

D. 0.0531 m/min

A cricket ball is hit from an origin at ground level so that its position vector at time t is given by
r(t) =15ti + (20t —5t*) j for t > 0, where i is the unit vector in the forward direction and j isa

unit vector vertically up.
When the cricket ball reaches its maximum height, its position vector is

A, 1=30i+20]



10.  The area enclosed by the curves y=sinx and
y =cosx is shaded in the diagram.

Which expression could be used to calculate this

area?

57

A. J4(cos(x)—sin(x)) dx

r
4

57

B. JA(sin(x) —cos(x)) dx

/2

4

57

C. J4(cos(x) +sin(x)) dx

s

D. J3(cos(x) —sin(x)) dx

3

A Y= SiNT

Y = COST

0 m/

/2 1



Section 11

60 marks
Attempt Questions 11 — 14,

Allow about 1 hour and 45 minutes for this section.

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

In Questions 11 — 14, your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (15 marks) Start a new writing booklet.

(@) Find | 2xcos(x* ~1)dx , using u=x"-1
- 1 .. , 1 [ =3x
(b) Show that the derivative of y==cos ™ (3x+1) isgivenby y'=—— :
2 2X \ 3x+2
(© The graph of f(x)=e2 +1 is y
shown. The normal to the graph Y= f00)

of f where it crosses the y-axis
is also shown.

o

i)  Find the equation of the normal to the graph of f where it crosses the y-axis.

i) Find the exact area of the shaded region.

Question 11 continues on page 8



Question 11 continued

(d) Use the substitution u =1+ 2tan x to evaluate j4 1 dx .
o (I+2tan

X)® cos® X

(e) Consider the function f(x)=2-log, X .

I)  Find the equation of the inverse function f*(x) .

i) Explain why the coordinate of the point of intersection P of the graphs y= f(x) and
y = f *(x) satisfies the equation e** —x=0

End of Question 11



Question 12 (15 marks) Start a new writing booklet.

@) The top part of a wine glass, while lying on its side, is constructed by rotating the graph

6X
J1+ X

measured in centimetres.

of y= from x =0to x =5 about the x-axis as shown below. All lengths are

i)  Write down a definite integral which represents the volume, V cm?, of the glass.

i) Use the substitution u=1+ x> to write down a definite integral which represents the
volume of the glass in terms of u.

iii)  Find the value of V correct to the nearest cm®.

(b) Malek was asked to prove cos(zz—6)=—cosé for all real @ . He attempts his proof
using mathematical induction. Explain why his method would not yield an appropriate
proof.

(©) Use mathematical induction to prove that, for every positive integer n,

13x6" +2 is divisible by 5.

Question 12 continues on page 10



(€)

Differentiate xsin™ x++/1—x? .

L
Hence evaluate LZsm Ly dx.

The curve with equation y = f (x) passes through the point (%Zj and has a gradient

of —1 at this point. Find the exact gradient of the curve at x = % given that

y" = —sec’(2x) .

End of Question 12

-10 -



Question 13 (15 marks) start a new writing booklet.

(a) Given the vectors a=2i+3] and b=-3i-5],
iy  Calculate the dot product a-b .

i)  Find 4a—3b in column vector form.

s

(b) Find J sin(mx) cos(nx) dx where m and n are both positive, even integers and
0
m+ n.

(©) A golf ball is hit at a velocity of 55 ms™ atan angle @ to the horizontal, with an

acceleration due to gravity of 9.8ms being applied to the ball.

The position vector s(t), from the starting point, of the ball after t seconds is given by
s =55t cos i + (55tsin 6 —4.9t°) j

i)  Show that the ball travels % metres before hitting the ground.

il)  To ensure that the ball lands on the green, it must travel between 200 and 250 metres.

What values of 8, correct to the nearest minute, would allow this to happen?

iii)  The golfer aims accurately and hits the ball directly towards the green.

After 3.4 seconds of flight, at a point 8 metres above the ground, the ball hits a low
flying TV drone.

If it had not hit the drone or any other obstacles, would the ball have landed on the
green?

Question 13 continues on page 12

-11 -



(d) AABC is a right-angled with M being the midpoint of
the hypotenuse AC, as shown.

Let AM =a and BM =bh.

i) Find AB and BC intermsof a and b .

ii) Provethat M is equidistant from the three vertices of AABC

End of Question 13

-12 -



Question 14 (15 marks) writing booklet.

(@)

(b)

(©)

(d)

Use t-formula to solve the equation cosx—sinx =1, where 0<x<2r .

Fred, Mario and Romeo are fighting over a crown.
The three of them are holding on to the crown in the
formation as shown in the diagram.

If no one manages to pull the crown in their direction
(ie, the crown does not move) and Fred is applying a
force of 40N, exactly how much force are Mario and
Romeo applying to the crown?

Sienna intends to row her boat from the south bank of a river to meet with her friends on
the north bank. The river is 100 metres wide. Sienna’s rowing speed is 5 metres per
second when the water is still. The river is flowing east at a rate of 4 metres per second.
Sienna’s boat is also being impacted by a wind blowing from the south-west, which
pushed the boat at 8 metres per second. She starts rowing across the river by steering the
boat such that it is perpendicular to the south bank.

Show that the velocity of Sienna’s boat can be expressed as the component vector:

4+ 4J5)i+ 5+ 4J5)j
Calculate the speed of the boat, correct to 2 decimal places.

Determine the distance rowed from Sienna’s starting point to her landing point and how
long it will take her to reach the north bank.

By considering the terms of an arithmetic series, show that

(1+2+---+n)? =%n2(n+1)2 .

By using the Principle of Mathematical Induction prove that

P+2°+-+n*=1+2+---+n)* foralln>1

End of Paper

-13 -



Any work written on this page will not be marked.
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Fort Street High School
2020 Trial Higher School Certificate Examination

Mathematics Extension 1

Student Number:

Section I - Multiple Choice Answer Sheet

Allow about 15 minutes for this section
Select the alternative A, B, C or D that best answers the question. Fill in the response oval completely.

Sample: 2+4= (A) 2 (B) 6 (C)8 (D) 9
AO B @ cO D O

If you think you have made a mistake, put a cross through the incorrect answer and fill in the new
answer.

A @ B M c O D O

If you change your mind and have crossed out what you consider to be the correct answer, then
indicate the correct answer by writing the word correct and drawing an arrow as follows.

correct

A W Bn’ cO D O
1. AO BO O DO
2. AO BO O DO
3. AO BO O DO
4. AO BO O DO
5. AO BO O DO
6. AO BO O DO
7. AO BO O DO
8. AO BO ¢O DO
9. AO BO O DO
0. AO BO ¢O DO

-15 -



Solutions

Fort Street
High School

2 02 0 TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION

Mathematics - Extension 1

General e Reading time — 10 minutes
Instructions e  Working time — 2 hours
e Write using black pen
e (alculators approved by NESA may be used

e A reference sheet is provided

® In Questions in Section II, show relevant mathematical reasoning and/or
calculations

Total marks: 70  Section I — 10 marks (pages 3 — 6)

e Attempt Questions 1 — 10
e Allow about 15 minutes for this section

Section II — 60 marks (pages 7 — 13)

e Attempt Questions 11 — 14
e Allow about 1 hour and 45 minutes for this section



2.

J3sinx—cosx is equal to

A. ZSIH()C j
‘ ZSIH(X z
6

)
J

Bsinn-cosm = Coinm Cosel - CCosa Sinol
= r(s'm g-*)
a3 Tlad ={3 , €Sinel = |

(f&lt&)’- - (rS'n..LBa =

2cos(x z X
3 T
Pl L.- SR 18 ton ol = ]
D 2cos(x ﬂ] o i ” s
: T e
6 o 5
Find the vector projection of p = (_43) ontoq = (_21)
-2
A (79 X
;‘ 9‘-..3 (P) = 5 % (3= 1 vn
(—4) |"‘ S
—25 7 . a0 (7
(25 £oa s (00 < F3)(a) by (B3~ (3)
4\/§ - = -q——6 - = (2,)
( 2\/3) P ¥
—44/5

Give that 7 = tang , then tan @#sin @ is equal to

1-¢

'b_-_ *q\\\‘g 5 "t““e:at__) g-.h°= a.:t
2 l“"- 2% S
2t
B.
1-¢ ton 09ia0 -2t 3_12
e
C 4l‘2 t ‘::*a l*-t
’ 1+¢ - (_*u
2¢°
b. 1+£2



4. Two forces P and Q actonabody. P acts in the direction 1 with magnitude one newton and

Q acts in the direction of i+\/§ j with magnitude four newtons.

The magnitude of the total force acting on the body, in newtons, is

A. 3 n
G a3 W = =z 4 Cos D
4 y 3
B. 15 A - e

C- \/ﬁ ® ¥ ‘Lﬁ i 'Fz: 314'(&‘-53;

= al
‘\/5 s R Py

P(x)=x"=3x>—2x" —5x is to be expressed in the form P(x) = x(x —4)O(x)+ R(x) . Then

5.
3
O(x)=x"+x+2 and R(x)=3x Play = =’ 322’6
= X (k-u) @ () + R(x)
B. O(x)=3xand R(x)=x"+x+2 B ol
,:'-q.-a ',"‘_3;‘3- 250-S =
C. O(x)=x"-7x-30 and R(x)=-150x ¥
N
D. O(x)=-150x and R(x)=x>-7x-30 a b
Ax =S
1:-3'—1&
6. I cos’ 2xdx is equal to 3%

-‘-Q(a}:a}*th.) 1(1513-&

A. %(l+cos2x)+C

1
B. E(1+cos4x)+c 3 Gt A dm= ij (vecos =) dac
=Llxsl Sinyn)+C
@ %(x+%sin4x)+C (g

D. l(erlsinzx)JrC
2 2

7 P(x) is an odd function. When P(x) is divided by (x—1) the remainder is 3. The remainder
when P(x)is divided by (x+1) will be

—3 Siaa P(=) ia o, taen Pl-x)z-Ple)

B. -1 Nows, Ba vemoinder Heorem P(1) - 3
C. 1 ... P(-C) - —P(')
D. 3 = -3



A body of still water has suffered an oil spill and a circular oil slick is floating on the surface of

the water.

The area of the oil slick is increasing by 0.1 m” / minute.

At what rate is the radius
increasing when the radius is 0.3

A. 0.161 m/min

B. 0.03 m/min

C. 0.0515 m/min

0.0531 m/min

m ?
J.ﬂ- =9 | m /ﬂle\ = ﬁ'-_-_“f:' =5 iﬁ BQ.IL‘—
da dr
For S, o

_if_-é-i- i— (LA ‘J._.Wf
4t  dh dt

- : e O 1

am (03)
2 0.053|

A cricket ball is hit from an origin at ground level so that its position vector at time ¢ is given by

r(1) =15+ (20t -5¢ ) j for t>0, where i is the unit vector in the forward direction and j is a

unit vector vertically up.

When the cricket ball reaches its maximum height, its position vector is

B.  1=15i+20j

=30i+20j

a
=
Il

60i

D.  r=30i+10j

L) = 54 Ly (ase sy 3

Mex fwxde. ahan [aot—siz)to
St(4-t) =0

L Mo fong ¢ osturs when - 4

S ma  halg b ahen t:&

. ?Dsit"lor\ vethor ok WA == k'—'\ak-t'_

¢ Q)= 30 ¢ + avj



10.  The area enclosed by the curves y=sinx and y
y=cosx 1s shaded in the diagram.
2
= si Yy = cosx
Which expression could be used to calculate this fpA YT v
area?
= o] m/ 32 b
A. J (cos(x)—sin(x)) dx
i -1 B
-2

J:Z(sin(x)—cos(x)) dx

Poinds of nkaryedhion:

57” Vot §inx = Ces 2o
C. J (cos(x)+sin(x)) dx - Sins ( cos =%0)
% Cosoc f
™  §® 3
; 2 ¥ fe
. ¢
D. L (cos(x)—sin(x)) dx A:J (S x-tos Y dme
3 -
4



Section 11

Question 11 (15 marks) Start a new writing booklet.

(a) Find J 2xcos(x? —1)dx , using u =x>—1

Criteria Marks
e Provides correct solution 2
e Sets up correct integration, using the substitution 1

2
[ %—‘
Ju-lm JL

s 1- Cos W fju

Z [iny alC

= Sia (% - 1C

Markers Comments:

Most students answered correctly.
Students are reminded that they must
provide their final answer in terms of x
and add the constant term to the final
answer.

. 1 .. , 1 [ -3x
(b) Show that the derivative of y =—cos™' (3x+1) is given by y'=—— .
2 2x \3x+2
Criteria Marks
e Provides correct solution 2
o differentiate correctly 1
J: L oo ( 3ner)
oL
]
< =L 3
d *a 2 . ° !
v=(33er) Sl
3= ’ -1~ 2
g 4R . ( ! i
X = ] R N ——————"3
Ji‘hc. -bx~-| ki “dn-2
3
- = i : , l F
- l-"‘l;{"‘-é& an Y 4+

Markers Comments:

Most students differentiated correctly with some forgetting the %. Successful students used
various methods to rearrange to achieve the desired outcome.




(c) The graph of f(x)=e2 +1 is

J.‘
&
shown. The normal to the graph 1
. ) s = fi(x
of f where it crosses the y-axis !
is also shown.
»
0
1) Find the equation of the normal to the graph of f where it crosses the y-axis. 2
Criteria Marks
e Provides correct solution 2
e Finds the gradient of normal and y-intercept 1

P

(=) = e 4y

Nofwmuad ot ocze, Y2

A

£ (=)= '11—_0.,

i eed ok F '\‘wﬁ.._n‘t ot (0,.1): M= -&?:
L Gendlank o ner mod oX (D,J_)-. mz-2d

E"V‘ F normad:
Iy, & mlx- =)

J-1="3|=n-9)

J T - Aaa

Markers comments:

This question was well answered but students setting out
needs to improve as many did not clearly communicate
their mathematics.

Common errors included incorrect differentiation of the
function, substituting in the wrong equation to find the y-
value and substituting x=2 (x=0 and y=2) to find the
gradient.

Almost all students used the correct strategy to find the
equation of the normal.




ii)

(d)

ok g =° -5 oz |

Find the exact area of the shaded region. 2
Criteria Marks
e Provides correct solution 2
e Sets up a correct integration equation for the area 1

Alternate Solution:

wn-ind o asrmalt R-_J' Le:iu) -(2-ax) ¥x Marker’s comments:

Generally answered well by

. =JD (¢ -taax) 3= all students.
A- e g J w - |i." Yxa
i % | = el Students need to take care to
: [1:.. -r"\] - | [ 2% —xvx L make sure they are
o
. integrating the exponential
- (e ) -(2e +0) -1 D :
-( € | & :L_-Le_"-.“ ¥ (:uf'—om) function and not
‘% 2 : differentiating.
- AT -2 Kni“; - -1-'...("—,?_ un;‘+sa &
: 1 3
Use the substitution u =1+ 2tanx to evaluate ———dx .
o (I+2tanx)” cos” x
Criteria Marks
e Provides correct solution 3
e Integrating correctly 2
e Taking reasonable steps to develop the integration in terms of u 1
Ws Ledton o whan w: %._-,u:?.
duzased s d P = wz |
_l- dru-':. — d=
A
Coy ™ ,
Marker’s comments:
. L S A
= u?‘ Most student answered this question
-t [ l_] successfully. Students should note that
* % once the integral has been rewritten in
- ( ) terms of u, the limits of the integral
& must also be written in terms of u,
< '_ otherwise the solution is incorrect.
3




(e) Consider the function f(x)=2-log, x .

1) Find the equation of the inverse function f'(x) .
Criteria Marks
e Provide the correct solution 1
Lok g - l..J s \ua‘- y 3 -~ Marker’s comments:
-
Ban for v 4 =< Generally answered well by
| all students.
= Ve d

i1)  Explain why the coordinate of the point of intersection P of the graphs y = f(x) and

y = f'(x) satisfies the equation ** —x=0 .

Criteria Marks
e Provide appropriate reasoning and solution 3
e Demonstrate y = x is a solution 2
e Equate the two equations (substitute one fn into the other fn) 1

[—

e Bal W posink oF indersedtion ‘Pa solue s‘.mwbemtww&[a -

a:l‘(oa‘l&——‘G)

2-3¢
g« ®
ru\érmé@. 2:y leaLi
Raecr % P -
UA&H\-& @ M 4 loéta
L,/h,.hna > a.\.le ‘L‘J.: l‘f(urjea
wlde  loes '-.ga_ ws o wolkion.
- = 2-%
'. P Mot 5...&‘“.:-3 L 2 = X er 2 -2=0

Alternode  solutio ne

Since () s (=) cefledted olbont ==y
ond C(F QY e, ¥
taen any point  Hud  lies on Hhe
ikersedtion of £ (=) ond g== A
must alse lie on Fex)

Sinee P i the Poiafl oF (~kwfsechon

¢

& £€(x) ond Q-\(-a.\, + must scﬁsoa \

aL-x a-%

| & e = [ - 2¢O

Marker’s comments:

Most students struggled to develop a logical reasoning. Students who equated the
equations but could not develop this further as well as students who identified that the
point of intersection lies on y=x without reasoning achieved 1 mark. Most successful
students combined reasoning with support of algebraic manipulation.

End of Question 11




Question 12 (15 marks) Start a new writing booklet.

(a) The top part of a wine glass, while lying on its side, is constructed by rotating the graph

of y=

6x
Vit

measured in centimetres.

from x =0 to x =35 about the x-axis as shown below. All lengths are

i) Write down a definite integral which represents the volume, V' cm?, of the glass.

Criteria

Marks

e Provides correct solution

1

_ b
V:U‘J&al da

= 17 o B
':‘-IJO (h(’\_*_r:;) de

s
71\} 26 o o
E)

o 14 2C

-10 -

Marker’s comments:

Generally answered well by all students.




i) Use the substitution u =1+Xx" to write down a definite integral which represents the
volume of the glass in terms of u.

Criteria Marks
e Provides correct solution 2
e Provides steps to lead to the correct solution 1
a
w=s laan Marker’s comments:
-]
duw = 3 d 2 Generally answered well by all students.
nwhan w g o 5 W3 \
°* T 5 W= (-9
. N )
A ’, % ﬁj 12 ‘. [}
! W

iii) Find the value of V correct to the nearest cm?.

Criteria Marks

e Provides correct solution

e Marker’s comments:
J: I T [ In u_J

I
1amn (ln 126 - la l_)

Generally answered well by all students.

t

12T (Ir\ l:u,) M;-l-:.a

(b)

Malek was asked to prove cos(z —68)=—cos8 for all real € . He attempts his proof

using mathematical induction. Explain why his method would not yield an appropriate

proof.
Criteria Marks
e Provides both the required condition for Ml as well as the reason this 5
problem does not meet the condition
e Provides either the required condition for mathematical induction or the 1
condition not met but not both.

T prode b in&u.\'ian_, e pt‘wt' mnst dempnsireke brue For oMl volues of B .

Thardore e peesk Coguices @ Yo e wn inkegar. la fis Wit sinw D is
Tod, The prest in not wvelid.

Marker’s comments:

Generally answered well by all students.

-11 -




(©) Use mathematical induction to prove that, for every positive integer n,

13x6" +2 is divisible by 5.

Criteria Marks
e Provides correct solution 3
e Uses Step 2 towards a solution 2
e Provides Step 1 correctly 1

Stept: Prove Hor = Marker’s comments:

'
Proel: 13x6 + 2 = §¥D Generally answered well by all students.
Lhith  is didisib\e h& .

St&eli ﬂ'&iu..mt. rwe -';el‘ nz k

‘e 1‘5.1,‘" £+ 2 =8N wukare N is
on 'll\-t(d-l.-f

_...ffﬁ 3: Preve rrue {for Az kil

4\
. Toada IS'BK 19.:5'“'

whare ™M 2 o 'm-kc.ayuf

Proot :
e | Py |

8.0 43z 346" 16 42

n

(BN-2 )L +2 (frem ikf'i)

L1}

SN -I124

11

=95 LB’J't:L)

: 6™ (where Nl:f.l\'-ll)

=

s feqaifed

Contlunsion:
Since towa for n= l) Thawn
\na stefe & oand 3 ond ba indwobion

Yruew dor o0\ ?o-,'&we. 3-4:4&“ a

-12 -



(d)

i)

Differentiate xsin™' x++/1—x> .

Criteria Marks
e Provides correct solution 2
e Provides some steps to lead to the simplified solution 1
=
et Jexsin m ¢ o
f 5 1 W ) -
g = r D x4 i
. 1-3C"
(9]
= 2in a0
Marker’s comments:
Generally answered well by all students.
i1) 1.
Hence evaluate jozsm xdx.
Criteria Marks
e Provides correct solution 2
e Uses part (i) appropriately to perform the integration 1
\ ]
J ;l,%‘w-\-.'lh daw - l[x_s'\n-\'u,*Jl,-mz}
= o
:a.[(sin—l \ v+ O 3 - (o-\Bl
. =
I ( L \)
= Mea
Marker’s comments:

Generally answered well by all students.

-13 -




(e)

The curve with equation y = f(x) passes through the point (%, 2) and has a gradient

of —1 at this point. Find the exact gradient of the curve at x = % given that

" =—sec’(2x) .

Criteria Marks
e Provides correct solution 2
e Provides correct steps to lead to an equation for y’. 1

d

= a' -}i ¥ on LLL} « C

o L)

(i

af

?J
= -t -1 0 ® G
=y = t«.n.“’-t
- L:L_\
F =
S
o
g a‘:-l_, fon L -1
a Q
whan =z 2 ek Bek-B ol
w Jd 7z [ a
mae . A b
a2 a

Marker’s comments:

Generally answered well by all students.

End of Question 12

-14 -




Question 13 (15 marks) start a new writing booklet.

(a) Given the vectors a=2i+3j and b=-3i-5j,

i)  Calculate the dot product a-b .

Criteria Marks
e Provides correct solution 1
2k o ()3 v (3)(-5)
- -l
Marker’s comments:
Generally answered well by all students.
ii)  Find 4a-3b in column vector form.
Criteria Marks
e Provides correct solution 2
e Sets up the correct step to lead to the correct answer 1

4 o -3b :4(1] - 3['3]
~ 2 . .5

1
.

Marker’s comments:

Generally answered well by all students.

-15 -




(b)

‘IT

Find J sin(mx) cos(nx) dx where m and n are both positive, even integers and

0

m¥* n.
Criteria Marks
e Provides correct solution 3
e Performs correct integration 2
e Rearranges the initial trig relationship correctly 1

JT sin (M=) Cos (nad dn
L]

= !ij: LQ‘m (maxena) + €in (N\u.-'\'u.}] d 2

- _}Jj[‘a‘m (man) X t Sia ("\“'\) Jt] dx

I - Cos CMmanyae

. Cos (m-

M4 n

Qinee ™M ond A ore een,

Mm-n ore <Lven

M, =R

1t CGs (m.a)u =

-

i -1 ]
B C e

wm-n

s O

[

) - -=

hm=-n

N}ﬂ.}ﬁ
o

fan Mman and
s (maa)l =

)

Marker’s comments:

Generally answered well by all students.
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(©) A golf ball is hit at a velocity of 55 ms™ at an angle @ to the horizontal, with an
acceleration due to gravity of 9.8ms™ being applied to the ball.

The position vector s(¢), from the starting point, of the ball after ¢ seconds is given by

s =55tcosOi+(55tsinf—-4.9¢%)]

3025sin 26 ..
i)  Show that the ball travels % metres before hitting the ground.
Criteria Marks
e Provides correct solution 2
e Correct steps taken to find the time taken for the ball to land. 1

s(1) = 5SSt Lsd L + (SStsind-49¢7)J

ukﬂ.'\. R Y bo;“ b\‘*s 'tk(_ J‘-Q\\'\& .
SS4 5ia0 - 4.9 =0
€ (S55in8 - \.-“\t) =0

=S tz=0 t-= ?j_g___"\e SLL
%9
tze s ok he stert of motion
J. distonce trevelled:z S5 (‘;Ss'u\,g )(_959

%.9
- 302S x 231n0Co0s @
Q.5
- 3028 Sina® m
¥

Marker’s comments:

Generally answered well by all students.

i1)  To ensure that the ball lands on the green, it must travel between 200 and 250 metres.

What values of @, correct to the nearest minute, would allow this to happen?

Criteria

Marks
e Provides correct solution 2
e Uses appropriate equation to solve for 6 1

3021887n 20 _ p0n 5 3025 Snwa® . aso

Tt i ¥
=> %in a9z 290x4.§ Sim 2O = 2SO .8
ELES oL s
9 ]
> 0220 81 %

Therlore Yl n.nd le of ?c--d"g_d-}av\

mest be  ac ' g 0 TR
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Marker’s comments:

Generally answered well by all students.




i)  The golfer aims accurately and hits the ball directly towards the green.

After 3.4 seconds of flight, at a point 8 metres above the ground, the ball hits a low

flying TV drone.
If it had not hit the drone or any other obstacles, would the ball have landed on the
green?
Criteria Marks
e Provides correct solution 1

subs‘l‘i{'ud"'n\a t->. 4 sec and ¢ For

varticohk displucomant inko 55t 5ia0 .y At”

“ S5 (3-8) emb - . 1(24)":C

& N ¢ 2 3; Marker’s comments:
= 2a0 = + &- - &
SS (3.4) Generally answered well by all
C D e 20" '&' students.
sintee 9 sokishies the coadihon iwn
pwct n) ., N b\l powld howve
lended on The geeen.
(d) AABC is aright-angled with M being the midpoint of A
the hypotenuse AC, as shown.
o o M
Let AM =a and BM =b.
C
B
i)  Find 4B and BC intermsofa and b .
Criteria Marks
e Provides correct solution 2
° 1
- AM % ’;:5 E‘E _ ;:1 " ,.TZ Marker’s comments:
- — —
m %'ﬁ - B™M 4+ AM Generally answered well by all students.
B = o +b
= o-b -
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ii)  Prove that M is equidistant from the three vertices of AABC

Criteria Marks
e Provides correct solution 2
e Correct steps leading to the relationship 1

€ 8L . (m-b)e(s k)

= E'& 40~'b_—&~\j___h‘b

\\L\\;L + 0t [L:ll

lel® e 1ey®
Sine AADBC s o fl&\-&-hn&‘&é ‘rr‘w...\a\g

—
ond AG A TC

w

1
Ghss PR Bt esa = ol =5

Ll 2] bl
et 'm \ :\a‘\ \ = \:L.,(.,\ S rtr\r\,.'nrt.{.

Marker’s comments:

Generally answered well by all students.

End of Question 13
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Question 14 (15 marks) writing booklet.

() Use ¢-formula to solve the equation cosx—sinx=1, where 0<x <27 .
Criteria Marks
e Provides correct solution 3
e Find correct t values 2
e Correct steps leading to solving for t 1
v ke B o Coam: ‘-t o AL e
e (e =t
Cos o - Sinn e = Marker’s comments:
=y - s ... =) Generally answered well,
S
vyt . although the domains were not
2 z always taken into account. Most
1=k -2k = ot .
mistakes were due to careless
9.%:1' <2t =o errors.
2t (t1) zo

=> g, do=

4 en X -0 =5 '-l.-:b,li;

aL

ten & —-1 = iz A0
A 2
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(b)

Fred, Mario and Romeo are fighting over a crown.
The three of them are holding on to the crown in the
formation as shown in the diagram.

If no one manages to pull the crown in their direction
(ie, the crown does not move) and Fred is applying a
force of 40N, exactly how much force are Mario and
Romeo applying to the crown?

Criteria Marks

e Provides correct solution 3
e Algebraic steps leading to finding one of 5

the forces
e Some steps (such as a force diagram) 1

which could lead to the correct solution

LS
Lk & , M ond R A
\ M Marker’s comments:
_ 8 b .o Generally answered well.
o.PP‘u q._:L +o “H:\R..—
F =40 l\j

Craen ba Fred ) Manio
ond Romeo MPQM:NQ-"'H

. S 0 o -]
€L - n0eswm 30 | F§ --40WLs30

= l\-b’s-...é :'4013@
=aonN =203 ~
No o Riv=-F1i and RJ -Ri
=-20n : aonN
W
- 202 AN
Nog H+K:‘j = - F;
= M - 20V3 - 20
= as(Va-t) A
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(©) Sienna intends to row her boat from the south bank of a river to meet with her friends on
the north bank. The river is 100 metres wide. Sienna’s rowing speed is 5 metres per
second when the water is still. The river is flowing east at a rate of 4 metres per second.
Sienna’s boat is also being impacted by a wind blowing from the south-west, which
pushed the boat at 8 metres per second. She starts rowing across the river by steering the

boat such that it is perpendicular to the south bank.

1)  Show that the velocity of Sienna’s boat can be expressed as the component vector:

4+ 4ﬁ)i+(5+4ﬁ)j

Criteria

Marks

e Provides correct solution

4 Tl
€9~ u5°

Velocky . (M +ESinec™) i 4 (S1¥loses") J

:Qt+3ﬁ)é~ -4 (srﬁrsa

Marker’s comments:

When direction of the wind was
drawn incorrectly the proof was
considered incorrect.

As a show question, marks were
deducted if not all steps were

= (wtefi)e 4 (seslR)J shown.
1)  Calculate the speed of the boat, correct to 2 decimal places.
Criteria Marks
e Provides correct solution 1
speed = J (wewi) e (s 4 2y Marker’s comments:
= Jactwa Generally answered well

3 e ( 1¢E)

NN
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i)  Determine the distance rowed from Sienna’s starting point to her landing point and how

long it will take her to reach the north bank.

Criteria Marks
e Provides correct solution 2
e Find an expression for the direction of the motion 1

Diredhon of mohion:

(5] [ {‘
ton § = 4 402
S t4 (2
bl . Tan (44«{.&)
fi-q.]-ﬂ..
Now Cos®
=% s LT
Cos &
- 100 ¢ Cog {f:-m ks
S'ﬂfi
= lsq._‘lq.a!.-.
03495 m (2 dp.)
S¥ . T=- D
i > s
= '34.9%5
Iy . 3§

"\

UAE sqonds (‘l'd' lé‘ﬁ)

(d) 1)

By considering the terms of an arithmetic series, show that

(1+2+---+n)

1 2 2
=—n"(n+1
D)

Marker’s comments:

Generally answered well. Most
mistakes were due to careless
errors.

(2277 y)

Criteria

Marks

Provides correct solution

Sovm of o wothme b et g is given b&
Sh ga-_ 20~ (n—\\é]

124 oaa 05 o aniln qenies wth ozl du(

= Sr\: %LQ_ *Lr\—\\l
:-% L“—*")

n
(v Lt @ cien )

1 2
SR P
4
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Marker’s comments:

Generally answered well but
students were omitting steps in
their setting out.




By using the Principle of Mathematical Induction prove that

ii)

P+2°++n’ =(1+42+-+n)’ foralln>1

Criteria Marks
e Provides correct solution 3
e Steps leading to proof of step 3 2
e Correct setting out of Step 1 and 2 1

Prodae 'rmr n=- |

Stepl.

Peo o LHS RKAS T |

tean doc nt |-
stap2 ;. Aasume truw for nek
TR R 1 T R k)"
sepa

A
; 3 3
eae, | e -e.——-q.b:-‘-_ (\-l—').t—v--ithur\))

Prove,  true for nzkr)

P'l‘\ DS":
Y

3
LS. 111"2.1*_--*LQ [ (k_\-_\}
—

Marker’s comments:

The setting out was not
always in line with the formal
setting out.

When part (i) was used in the
process it was not state
explicitly.

Some students provided 2
solutions —in the HSC only the
first solution will be marked if
one is not crossed out

" l-t?»*----tk.f+ [_Luf kha ﬂ'vpl)

-
=

o R (Kla. (from G
= (_ 31 ‘t) oM ])
= (k*")l(k;:-rk*‘)
= TS g L 4 leay

(ai) " ((Zmphaw )

- L (k) (waa)?

2
= ( L4 Q-0 by U-L'H‘}} (L'r“"\ (‘3}

S requited .
Condd tsivn:

Qlncg fruc fer asd

) thotn lua_ a-l—gqu
L onmd 3, end \na iné.wLH'a’B + et {avr

n 2l

End of Paper
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Fort Street High School

2020 Trial Higher School Certificate Examination

Mathematics Extension 1

Student Number:

Section I - Multiple Choice Answer Sheet

Allow about 15 minutes for this section
Select the alternative A, B, C or D that best answers the question. Fill in the response oval completely.

Sample: 2+4= (A) 2 (B) 6 (C)8 (D) 9
A O B@® cO DO

If you think you have made a mistake, put a cross through the incorrect answer and fill in the new
answer.

A @ B @ c O D O

If you change your mind and have crossed out what you consider to be the correct answer, then
indicate the correct answer by writing the word correct and drawing an arrow as follows.

correct

A W B'J cO D O
1 AO B@ ¢ O DO
2 AO B@ ¢cO DO
3 A@ BO O DO
4 AO BO O D@
5 A@ BO ¢O DO
6 AO BO @ DO
7 A@ BO ¢O DO
8 AO BO @ DO
9 A@®@ BO ¢cO DO
0. AO B@ O DO
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