Student Number

Barker

College

2020 TRIAL HIGHER SCHOOL
CERTIFICATE EXAMINATION

Mathematics Extension 1

Staff Involved: FRIDAY 215t AUGUST
e ALY* e AXD

e JZT* e ESP

e ARM ¢ WMD

100 copies
General . Reading time - 10 minutes
Instructions: « Working time - 120 minutes
« Write using black pen
« Calculators approved by NESA may be used
. A separate reference sheet is provided
. For questions in Section Il, show relevant mathematical reasoning
and / or calculations
Total marks: Section | - 10 marks (pages 2 - 5)
70 « Attempt Multiple Choice Questions 1-10

. Allow about 15 minutes for this section

Section Il - 60 marks (pages 6 - 11)

« Attempt Questions 11 - 14

. Show all necessary working

« Allow about 1 hour and 45 minutes for this section



/
!
!
L
!
/
L}
)
)
i
)
[
Il
)
[
/
!
!
[}

I
7
’
!
/
I
!
’
/
!
’
!
!
’
!
I
’
’
!

!
/
!
’
’
'
'
/
/
!
’
4
!
/
!
/!
’
'
s

Allow about 15 minutes for this section
Use the multiple-choice answer sheet for Questions 1 — 10.
1. Which differential equation would generate the direction field shown below?

Attempt Questions 1 — 10

Section I
10 marks

(A y=(x-1)>

(B) y=(x+1)?

(x—1)?

dy
dx

©

(x + 1)2

dy
dx

(D)

Find the derivative of 3 sin~1(2x)

2.

2V1—-4x2

(A)

1-4x2

(B)

1—4x2

©

12
1-4x2

(D)



3.  The polynomial P(x) = x3 — 9x% — 21x + 245 has a double root.
The double root is:

A -7
B) -5
<o -1
D) 7

4. If ABCD is a parallelogram, which vector is equal to AB +BD ?

B A

(A) DA

B) B

a

< A

a

S|

D)

5. In how many ways can 7 people be chosen from a group of 16 people and then arranged in a
circle?

15!

(A)

15!
(B) o1

16!
© 5

16!

®) 57



The slope field of xy’ —y = 0 could be

6.
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When the polynomial P(x) is divided by (x + 2)(x — 5) the remainder is 3x — 6. What is the

7.

remainder when P (x) is divided by (x + 2)?

-2

(A)

(B)

—12

©

—28

D)

dx .

X
@+ D2

8. Using the substitution u = x? + 1 or otherwise, evaluate J.

0



9.

10.

Find the coefficient of x° in the binomial expansion of
1 15
2
( ) + 2x )
(A) 96 096

(B) 1647 360
(C) 2562560

(D) 3075072

A mass of 4kg is attached to a wall by a light, inextensible string that makes an angle of 8 with
the wall. A force, F, is applied to the mass away from the wall at an angle perpendicular to the
wall. If the tension, T, in the string is 80N, what is the force F that is applied if the mass is in

equilibrium? Assume acceleration due to gravity is 10ms~2.

3]
T
F
mg
(A) 40v3N
(B) 40N
(C) 402N
(D) 20N
End of Section I



Section II

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.
Answer Question 11 (e) and (f) (i), (iii) on the separate answer page provided.

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

Question 11 (15 marks) [START A NEW BOOKLET] Marks
(a)  Solve for x 3
1
> -1
x—2
(b)  Find the general solution of the differential equation y' = _sz Answer with y as the 2
subject.
(c) A particle moves so that its displacement x from the origin is a function of time t. 2

o . . . d .
Its velocity is given by the differential equation d—f = sin 2 3t.
Initially, the particle is % metres to the right of the origin.

Find the particular solution to the differential equation that gives displacement as a
function of time.

(d)  Evaluate 2

dx
1+ 4x2

R

Answer Question 11 (e) on the separate answer page supplied.
Hand it in with your booklet for Question 11.

(e)  Sketch the slopefield for 2

Draw one slope element at each of the points marked with a “ + .
A table of slopes is also provided on the answer page if you wish to use it.

Question 11 continues on the next page.

_6-



Question 11 continued.

(f)  Consider the graph of f(x) = 1 — 2e™* shown below.

[y

A

@) Find the x intercept of this graph in exact form.

Answer Question 11 (f) (ii) and (iii) on the separate answer page supplied.
Hand it in with your booklet for Question 11.

(ii) Sketch y = f(|x|). Show/label all important features.
1

(iit) Sketch y = e, Show/label all important features.

End of Question 11



Question 12 (15 Marks) [START A NEW BOOKLET] Marks

(a) - X —6 :
Evaluate x if the vectors ( 3 ) and ( 8 ) are:
(i) perpendicular 1
(i) parallel 1
(b) The mass M of a particular southern right whale is modelled as
M

e k(55 — M), where M is measured in tonnes, ¢ is the age of the whale in

years, and k is a positive constant.

(1)  Solve the differential equation by integration to show that the general solution 2
is M = 55 — Ae™*¢,

(i1)) This whale was 1 tonne at birth, and 10 tonnes when it was 1 year old. Find the 3
whale’s mass when it is 10 years old, to the nearest tonne.

(©) Given a - b = 0, show, with the aid of the diagram, that |g + lg| = |g — Q|, and 3

hence show that the midpoint, M, of the hypotenuse of a right-angled triangle is
equidistant from all three of its vertices.

A
(d) () Ift=tanA, find an expression in terms of t for cos 2A. 1
(ii) Use t formulas with the substitution ¢t = tan x to prove that 2
sec 2x + tan 2x = tan(x + 45°)
(iii) Hence or otherwise solve sec 2x + tan 2x = %for 0°<x<360° 2

Answer to the nearest degree.

End of Question 12
_8-



Question 13 (15 marks) [START A NEW BOOKLET] Marks

(@) Consider the function f(x) =3sin™! (g)

(i)  State the domain and range of f(x). 1
(i)  Find and sketch the inverse function f~1(x). 3
(b) What is the least number of distinct integers that can be chosen from the sequence 2
1,4,7,10,13,16,19,...,97,100 so that it is guaranteed that two of them will have a
sum of 1047
(c) Prove by induction that 3
! + 2 + 3 + -+ n =1 1 f >1
21731 4 m+ D) mtrnr OTt=

(d) A ball rolling along a horizontal plane has position and velocity vectors given below:

Position in metres: r = xi + yj, t =0, 0<y<l1

Velocity in ms™%: 7 = 2y [/yi +y(1— y)j

The component of the velocity in the j direction is the differential equation

dy
— =y -y).
PRSI
It can be shown that —— = = + ——. Do not prove this.
ya-y) vy 1=y
(1) Solve the differential equation % = y(1 — y) to find the general solution, and 3

hence show that if the particle is initially at the point (0, 0.5), the component of
the displacement in the j direction is:

et

=Ty

(i)  Show that the magnitude of the velocity vector is y(1 + y) and hence calculate 3
the magnitude of the velocity at time t = In 9 seconds.

End of Question 13



Question 14 (15 marks) [START A NEW BOOKLET] Marks

(a) Consider the vectors a = (_é) and b = (_2).

3

@ =2 1

~ 13

Show that b = | °;
Vi3
(i)  Hence, or otherwise, find proj,a 2
(iii)  Find the component of a that is perpendicular to b . 1
(b) A bowlis formed by rotating the curve y = 2 In x around the y axis.
The volume of water in the bowl when the height of the water is h, can be modelled
by rotating the area enclosed by the curve, the lines y = 0 and y = h, about the y
axis.
The lengths x,y and h are in centimetres.
y

(i)  Show that the volume of water in the bowlis V = mw(e” — 1) cm?. 2
(i) A tap is dripping into this bowl at a rate of 40 cm*/minute. 4

Find the rate at which the height of the water is increasing after 3 minutes, if the
bowl is initially empty.

Give your answer in exact form.

Question 14 continues on the next page.

-10 -



(©)

Question 14 continued.

(@)

(ii)

A ball is launched from ground level into the air with an initial speed of
25 ms™! and just clears a 3 metre fence. The fence is 15 metres to the right of the
launch site.
You may assume the equations of motion for the ball:

x =25tcosf, y=—4.9t?+ 25tsinf
By first finding the cartesian equation of motion, find the two possible angles of
projection of the ball. Answer to the nearest second.

For each launch angle, calculate the speed of the ball when it reaches the fence.

Which launch angle gives the ball a greater speed when it reaches the fence?

End of Paper
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Hand in with Question 11

writing booklet.
Student Number

Additional Answer page for Question 11(e). Answer Question 11 (e) here.

11. (e) On this answer page, sketch the slopefield for
y'=x-y.
Draw one slope element at each of the points marked with a “ + .
A table of slopes is also provided if you wish to use it.

Slope field:
+ + + 3 -+ y! + + +
+ + + 2 -+ + + +
+ + + 1 -+ * + -
X
<3 =, -1 1 2 3
+ + + __1 - + + +
+ + + _2 - + + +
+ + + _3 -+ + + -

Optional Table of Slopes:




Additional Answer page for Question 11 (f) (ii), (iii).
Answer Question 11(f) (ii) and (iii) here.
11(f) (ii)) Sketch on this answer page y = f(|x|). Show/label all important features. 1

y
2 —_
- 1 + >
I I I I = = x
-2 -1 1 2 3
-1 <+
. g =
| 4
(iii) ~ Sketch on this answer page y = ]% Show/label all important features. 2
y
2 il i
-« -1 >
I { I % > X
—2 —1 1 2 3
=] T;
15 1
| 4




Year| |2 Matuowafics T+ 1 Trial Stostet Page \
<=0 [ (O
.| © 0.| A
2. B A (35i/\~121> ki | Masy= =He
Ax |
L Bw 2 )
- Avigns 806006} 40
:ﬂ%‘ﬁ» ccose =L 0=
2 o Fcie > 80sner’ = F
2| D Plla) = 33> — 18% - 2| i
:s(vc-u)(x"ll) 240;@7'-\)'
O when x="lor
‘ Quesh I
P() =0 _and P'(1)=0 ueshon 1)
- Double root is OI) 2 ol |
4. B ’_81+ BD = AD e —2)1
AD = 1;8 (opps.‘dgs,’u, (7:'—’)—)7’(7‘ |
pARIFES, @-2)+0-2) >0
gl st :é%",—xé/f (x-D(X-1) >0 Tz
- ,Lé- x <, =2
! 7'7 b) \j.-— ’Z’C
EC /\‘jdj:—Q/%O(x
PN
= "¢2')('7~ C/
e P oxTexDe| | LB
=-l2 \j" -2x +C,
‘j = i)‘( ’2)(1+C\
x= =2 -
8.|C U = e AR i_./obu;/ c) olx . sin 3t
% , at
obzu - 2% dx \/&(x ain >3t dt
y—’— - L (1 —cosét) el
- 1 =l g -1 gubt | #€
=2 "‘]' ( ‘> '2[ J
at t:OI ) :]‘E
o (e | | E-ieoencs
) (;S’ 4§ +3r+1r2 # .\(')L — ({ ’2'; S:gét +TJ_'>
v 3 =
% % = ok 2 el
(4Y+,$;/— o )\/I-%‘—f;.’ ;&q [ +42* ,{s
(5
(,oefj (10)2, =3075072 tan 21]
:é 273 - tan™0)
il |




Year| |2 —DO20 |Mathematcs Bxt | Trial Sudet Solution]  Page| 2
”e/ 1. (¢) On this answer page, sketch the slopefield for & U 2 gjo’\ 12
me=w::r;};iopc el.ement ntea.::ih ofﬂ;::ommst; xt:a:l;edh‘\vilha'+'. : ' _ O
— A table of slopes is also p: d if ’20 " (J) P&( F F
|| e
I < e R ,6% + A4 =o
Y ¥ M - ¥ /x 5 5 i
~ / ] A8
L T B T & _ kb
YN : w /b i) Pa/;du,l '\ffo a z
N o=~ 72 | I / (g) = k( 8)
- 7 A 3f A F | o ol
Optional'i‘nbleofSlopes: 5 v\'d g 5 8, I I
3 |G| -s]-¢|-3| 2 lo : K:i
2 [-5|-4|-3|2|! O] ! ol a
s [z ]2 _é,‘g_—’_
y of3|2{-\|O]! 2|3 “f .
al2|-1of 1| 234
2 o] |2]3|4]S ’lb (,) CIM /k ot
s|lo|1]|2[2]4]|5]6 55 -M
: _,L(,\,bS m| = Ikt +C
“ f) (i) Sketch on thuanswerpngey FllxD. Show/labelulhmportantfeamrcs[j ,Q/V\ Is_g M\ - K’t i
.4
C/-kt‘ +C, 155 M \
| L [ss—m|=eee
{ -kt
| e e e
! = ke >y o
\/ M- &5 Ae“ (Sbbou,n
) =l t
/4 () M =55 -Ae ™" at t=oM-|
(i) Sketch on this answer page y = ——. !(x) Show/label all important features. 2 - 55 — A
Yy -,(_’fb"
AT 2 . A=5%9 e
| ' | M=55-54¢
' -
l at t’: / M = /O
iy t t t > x -k
<5 ) 1 2 3 /O ;-55"51/6_&
- ’ - 4#45=-84e
f —l _ 45
2y s
g* - 54 =k —'/(/V\(:%’
f) I) fov x—int ke s 8 Y o §_¢,_)
/-’—26—)‘-0 M:&’S—Stpe o N
=2 ‘ . R, XTE . < »
€ = -
61 2‘2‘ A= b\/ 2. = 4é) -/-,Q;/)nej ({W&t”&f

+<o ne—e )



Year|/2 - 2024 Mathemabcl Extusion 1 TnalShucleat]  page| 3

r X ColuyboN
“ A d /N 2| atternate sotubon,
/ N\
e
s // b &b =0
i --4lb
Bh »~B 2 =4k
iy Fyytepea .
la-t|?*= [~b.|" 4]
=[] il Cnilovly conshaet BC
&2 - re R R L OBCA IS a redangle
by Pymrageas ) ( Oppocite Sictes eqrad
’—212: ‘,4*/'%‘44‘— "+ [2] lingl /QML/(/L&[ o {p)
> > > (£
!a: lapf;\a {‘ff’iﬂ’) ougle a- rght g
= A = Since Ab and oC anre
BM = MA = I (a - kb fle olaqonalt of &

2 £ -
(M i pidpeoint of BTP\> VZW/V\K bﬁ,M bise cf
cach ofie” dnd are

-

%MI.—) =
5?\——/?:& '\’,12/K«l’_V)\:g\-E‘;\/T,IJ\3 o /}4/4/\/—’ BM/:/OW/
= g -L{a-5b) ~ /—¢°
=lg +1b 12\(i) cos 24 = 5
B TES
[Om]=4 (a+b ) (i}) RTP sec 2+ tan 2x =ton(x+
latk) e k) LH =120 28
{_é_:h\"_l&',‘?,‘ _lf;t);+‘
|OWR | = [8wa(= IWR) ” 1+’7t2
s TEeh*
(=) (I1+t)
- b4
ol -




Year 12 2020 Matne mahcs Exr 1 Taal Studeat Page | 4

, 7 = Soluhons

24\ 1) ton™ ol 13b) @4/ " IOUIf/ 77 100 |
RHS = Ean i + tan 45 e

124

(1) t[{w(?c f"{f) z _Z,_

T - tani tatk s

=t 4l =LK
g =i
= -/JV‘OWM.

02 n <€ 360°

e Tivee |

rel acude =38.659--

:361"(/1,@&0@%1&/@
Quads a~d 3
o +4C° = S0 +39 360437

L
A

Anfl Serneg a=1 d=3 T,710
d+(h-1)ol =100

/| +3n-3 = /00

nm=3s¥

S BY values
b palrs add fo (O
+ pumber 1 + an Extra

A e naiclolbe.

- Could ctrool€ /b d\lﬁh
N no pa b deﬁfﬂ
(1 and edva) =it fota |

el 19 b(/ P/“/ID'

k=17, 869
J,+%+_§.+.+V1 S /\,
ech 3 27 St ! (n+1)/! (nt1).
: U Shon = y ’)P/’O(A? %D’ n’/
Ba)(1) Domarn o][ Sin 0= [0 1) LU = &, =
; S
£o for SS/A"'(Z) Y o | = 1
L Bibr = 1=, o =g o0
-lex = | (r+1)! = =
Diosscamin = [2_'2,2] Hruwe for N= |
G Assume for n=k
ra) . o - 'EI ,’_ 2— + _+ L =f— ___L_
tange of sy [EE] [+ 2002, 1k b
So for 35"‘/‘_‘( ) (D/ﬂ/bw h/ue fo’m ket
IQQV\é’e - [Q,Sg RTP L4243 +. 4L et 1)
60 e C’“')’ ko)
i) 2t i (luz) v
| =g 23~
| ;‘fﬁ\ " LHS (3t 2 flfu)f'é*_')
? b g T28 30T @) k!
' g V=gt
f - % =35 (3) “Gerl =1, ks
R S S )
- - <« e +2)! 12
+7(0 - 25"\(3) A=A 22 leri —




Year /2 - 2074 Mattemahes Bt | Thal Stndeat Soluporpee| S

lac)Cm’f‘G‘ )
e =&+2) —le+2+k4)
(le+2))
s (£92) = |
(b+2)!
= RHS '"7vﬂﬁﬁf1'

3el) 1 =X£v+ji.
g:zj@,ﬁh *%"W\l

1) oy =y -y)
ol &

/j_‘/ﬂ__g) :/o(f

f{é+riﬂ4y:f%é
s i e
o 5] b

ettc - /Fg@/
let H-*e”

3d() [0 (Cyq) ™ g lg)

-

Aet - "ﬂ'g at t:()/f/:-oi

:(ﬁ‘{7}+2ﬂ+’

- y(g‘}—/) 5
at L=An9 Y= 79707
AP 0D)]-6.9(1.9)=17)

S TR

QueShon 1%

()
2
N3




Page é

Year||2-2020) Madianah@ Xt ) Thal Shafeat
Cofuhod

I“I%(') _;jrl//h% — %:@7
S Y
4 16

V= U/e‘jo(j

[e’])

“T(e"- 1) em’

() b7 g go dv.e

(ﬁOM pied bu\/(;)

ol _ ph xdV
At v &/é

=_//—-hXL/’0 = 40
e TTe*

f':_g V=120
(20:7T(6A’/)

@h: /12O 4 )
—_—

Ll . . .

aF 20
)20+ T /

/qd(i) ’= 25t 6

tf;g S@ Submﬁ?j

at

:‘—{f-ﬁ Xecc?s + x tanC

+ xtan (>

: p / > + 251 . SI/\G
257080 wa0

#-0.007843 I+t O)rxtonlo
= —0.00784>~0.00784 tan 6

(4]

|- 76tan’ -/5 tanl +4.764-0

tanb :/gi/éz”—éfx‘/.7él/x/~7é‘7’

2x[.76Y
BB g BYTE

== 18>
af)L'/§)& 85/28
Y R
25¢as(83"/28

% - 25&0& (?3 /'28")

- ) + 2%
fj bws
= ~2%. LOIE T8 12
spfed /V/ (Fl fj,
=23.79¢ 1L35]
= 28.8 ms (lep)
at w=IS §=18%2'8"
7L :2560/)()5 l78/)
(J _—qg( >+)§S¢/\@
5¢os 6
= L5lizy3Ys
)= A+ q”
3.7
-23.8 ot~ (la(/p)

BDﬂ\— §P€éﬂ{$ ﬂM

(i) « = 25¢089
; \7 =g Lt 1285

at 1:15,3:3




	Ext 1 Trial 2020 final.pdf
	ext 1 trial 2020 student solutions.pdf



