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2022 | HsC TRIAL EXAMINATION

Mathematics Extension 1- Solutions

1 Let P(x)=x"—2ax’ +x—1 where a € R. When P(x) is divided by x+2, the remainder is 5.
What is the value of a?

A. 2
7 = 2 .
B. —Z Py = x’ = 2ex +x —|
PV = E2Y —2a()t 4 (Y-
1 = = = —Ba =0
C. — = —8a — | = =
2 = TR0 BN i~ —
o — 8o =16
5 A = =2

2 The points 4 and B have coordinates (—2,3) and (2,-5) respectively.
Which of the following is the vector AB?

A 2 Ay = b —a
= f2} . roay
4i-8 kL
,;,i,/J e
C. —4i+8j ¥
D. 2j
_Cosg = A ¥
. =7 1 —_—  dmlry
3 What is the angle between the vectors { and { ?
s————emE e “ [T
cos ™ (=0.8) = GFEJ
[—L"b T+ ™
N ] e JT R
-1 .
B. cos  (—0.08) e & A
- Jso [z
C.  cos'(0.8) YO
8

D. cos'(0.08) ——




4 Which of the following is the derivative of tan™' (3x)?

A. 3tan ' 3x T
= f tan (320) 1
&) o
‘ 1+9x° = :
L+ (3x)"
c. S . —e
1+3x R f,
D. 3sec’ 3x
) ) ) 5+
5 What is the equation of the inverse of f(x)= ?
A y=— ——
Ste p- e g
T X =
5-3 3
B. y=e
3 = S“ e e 7,/
Ly
@ y=—=In(3x-5) B’ = -3
Ly = L(3x-5|
1
D. y:Eln(5—3x) /}1 = -_‘L I’" {3){’ S’!
6 Four female and four male students are to be seated around a circular table.

In how many ways can this be done if the males and females must alternate?

A.

41x 4!

31x 4!

31x 3!

2x3!x3!




A.

B.

1
The graph below shows y = .
S (x)
%
< » x
-3 -2 3
Which of the following best represents the equation of f(x) ?

x)=1-x
f(x) y = =% (}»s)l,?(_j_r_i
£ =x(x 1) e % { 1=

@ f(x)=x(1—x2)

D.

f(x)=x" (x2 —1)

What is the vector projection of ¢ =2i+3; in the direction of b=i—-4;?

20 . 30
17 17~
10, 40
137 13~
20 . 30
137 13~
10 . 40




The radius of a sphere, r, is increasing at the rate of 0.3 cm per second.

What is the rate of increase in the volume, ¥, in cm’ per second, at the instant when

the surface area is 10077 cm? ?

A.
B.

C.

107

127

257

30z

ATy

10 Which of the following is the range of the function f(x)= ‘b cos™ (x)— a‘, where

a>0,b>0anda<b7ﬂ?

A.

[—a, bﬁ—a]
[O, bzz—a]
[a, bﬁ—a]

[0.a]

Joy =

[{ b cos™ () —a {

© S wsloy £
<

b 'LD;" (i) £ b7

—O £ beos'oy=al by —a

=3 .5_._}lt>rr£l(1,) “C§~{—S—b'7( —6c —

a—
1a ¢ b
0 € ba-2a

bw — I\ > Q&

7_0




Question 11 (15 marks)

(a) Solve |2x—3| <1.

AL S =5
s 3 < A
1
2
(b)  Find J Y
0 1—3)/2
I = L[ 53 dy —
e N )
] = — \7‘:‘!1
3 "‘;_: \ s\ \ \j H ; '! lﬁ
1 : = o == \\‘\
¢ T L\ A ( ;-) - Sin \(‘)’;]
=~ _l_ / _[l - \‘;\
=l > )
. T
ESES
(c) Let a, B and y be the roots of the equation 2x* — kx> —4x+12 =0.
6] Find the value of 1 +l + l
o 4
(i) Given that two of its roots sum to zero, find the third root and hence find
the value of .
(\} _LI»-L;‘\"’; B\S-*-D\X‘*mpj
X =% <p
Y
=i
— o =1 =
- D=




) L th rootes be S S .

I L
Y S B~ 3 from  pork _}
S
3
pr = —
le
& oL — XK DT T (Evmcr moi-Q
P 7
= S
k= C
. o 0 .
(d) Using the substitution # = tanE, or otherwise, show that 2

cot9+ltang=%cot§ forall @ # kr, k € Z.

(%3
= ',._{?' “ 'Ll'\_. r_ll-L
- 1,&_ I-‘Ei
- I-*-h?--l—"tl
2k

= 1

=

T
= 2, %

1 &
iR C,O'Pi
= RHs




(e Find the term independent of x in the expansion of 3x2 +— ; .
X

1. () ()™ [2)°

- ( 12 12~ k 262k k -
- g \/ > e - =

_ (\\’L\ 3\1-\{\1& 2:“"3\2

<~
¥
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= 192€4320




| () Prove by mathematical induction that n* +2# is divisible by 3 for all positive integers n. 3

- TE“.‘H’ urm- = |

E— f';‘foi) “13

which s Jwisible by 3
L The Stetemert 5 tree dOr
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Question 12 (15 marks)

2
(a) Solve ~ +6<5.
X
Cﬂ' i < S
o
(x2®)
X

2
3_(\1’»;;) LS4

2 =B
24 CYy =5 e
T E—" i
:L[\:if' = {-C.;jif:) e
3 o= (2-2) < ©
\ 7 FJ
P KO A TS

(b)

By expressing cosx—+/3sinx in the form Acos(x+a) where 4> 0, solve
cosx—+/3sinx+1=0for 0<x<27.

Cos~ - )3 siAashe = ie'ar_ws.(‘i. 3 u-\
= WPeosdhcosx = Rsindisinx
Q..q'pgh"\u coellficrentk & Acoswi s | Qj_}\
Jl-sjnc*- = \Fb 21
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=
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_ w
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(©) A section of the graph of y =+/sin3xcos2x is shown in the diagram below.

5 4

B
w/

By first finding the smallest positive solution to sin3xcos2x =0, find the volume

of the solid formed when the shaded region is rotated about the x -axis.
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(d) In the diagram below APB is a triangle. N is a point on AP.
AB=a AN =2b NP=b

(1) Find the vector PB in terms of ¢ and b.

(i1) B is the midpoint of AC. M is the midpoint of PB.
Show that NMC is a straight line.

— —
- = -

~= = —
NC = N + AC
I | A Q
— T
pes '_'3‘_(\\'_\ Il:.:\‘,

—

S NG = 4 NM
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Question 13 (15 marks)

(a) A netball team’s record for the 2022 season was 16 wins and 4 losses.
None of their games were drawn. Prove that the team must have won at least
4 games in a row somewhere during the season.

Trare o S spots o ploce Hoe Wing  betweany He

4 losses in Yo Seosgn

o 12 g L
=t A : Fa
Thas o Ore S coregeries by p\c,nc_.:_ Pra |G olije e Ld\n
Y R TS e SO § B - _...__4‘-5_1;
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(b) The letters of the word REORDER are arranged randomly in a line.
(1) Use a combinatorial argument to explain why

LG

(ii))  Hence, or otherwise, find the probability that a random rearrangement has
all the consonants grouped together.
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(©) A pilot is performing at an air show. The position of her aeroplane at time ¢ relative
to a fixed origin O is given by r(¢) = [450 —150sin (%tjj i+ [400 —200cos (%tjj Js

where i is a unit vector in a horizontal direction and ; is a unit vector vertically up.

Displacement components are measured in metres and time ¢ is measured in seconds

where 7 2>0.
@) Show that the cartesian equation of the path of the aeroplane is
given by:
(x—450)° +(y—400)2 |
22500 40000
| A
! — o —_—
il ey 1:.{'\
|' e e S <1
e T = = . nk
x= 4o -isosin (— ) = 0, Sin | :) - -
s == <
1S9O
) ~
— LY il i f) =) NM-doo - 2o eog [T (N
o y .g'__‘_\_'__ v _,| o
— 1\:) \ /
¢ ,_I_'fL ¥ _,:”_T' _— -1 \ N T
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The path of the aeroplane is shown in the diagram below. At the same time that the
pilot begins performing, a firework is fired from O with a velocity of 80 metres per second
at an angle of inclination of . The position of the firework at time ¢ relative to the

fixed origin is given by s(r) =(80zcos8)i + (80t sin @ —5¢° )Z

(Do NOT prove this).
Y
600 +
400 +
200 +
e 2(;0 4(;0 6(;0 8(;0 ’
(i)  Find the value of @ given that the firework explodes when it reaches its 3
maximum height of 160 m.
(iii) By first finding a vector that represents the displacement of the 3

aeroplane from the firework at time #, find how far the aeroplane is from the
firework when it explodes. Give your answer to the nearest metre.

15
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Question 14 (15 marks)

1
5 2
(a)  Use the substitution x =sin@ to find Jz X .
0 1-x
N
-5 dal. Ledr oz =0n@ = &= g&‘(‘:ﬂa
o Ay o don = cre@d®.
wlan —~ = ~ @:O
by 7
'“;"c. vl Dz 1) &= G
= %‘la"\l® CUE:@&@‘,
Joa [V-an®
" e on
= s S _dG'
A s
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‘Jo &&@
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> = .
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[T & = 7]
-~ 8§ - 13 = gm-ap
% 3 24
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(b) (i)  Write 2sinxsin (( 2k +1) x) as the difference of two cosine functions.

(i1))  Prove by mathematical induction that for all integers n >1,

. . . . 1—cos 2nx
sinx +sin3x+sin5x+....+sin2n—-1)x=——
2sin x

. .\'\ 'l' Y
R oo (1k:;'1. — oS (¥ ':'l‘u'_'s"-f-, 1\\|

=W, =N { |l Ak "ul o I r_‘__-,'_‘:.":::__
<A, 7

© on [ -2s) = cos (2 (k)

.\\

/ e b

i [
ks - cos | :"[;'.c.l-l.\\ ‘.‘1:\\ KOS s )_
Fl
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(c) (i)  The graph of f(x)= —Lz is shown below.
X

Use addition of ordinates to sketch the graph of g(x) = x —% for ye [—10,10]

clearly showing the location of the x-intercepts.
You do not need to find the x-coordinates at the endpoints of the range.

S 4

(Y 10

\ T /

'y

[

3 y+\/y2+4

(i)  Show that g(x) may be rearranged to give x° = 5

) e 3 . P = A
= = TR | =) R AN= VDO
sl S R
\
s o) oo & DD
ss ydal-Foslln
- ¥ .
= M 2 J_p_é %4
X
SNERRCI I IV Y ( o ‘i,&g_
p)
o 0

20




A glass with a hollow stem, and with base at y =10 is made by rotating the part of

g(x) where x>0andy e [—10,10] about the y-axis to form a solid of revolution, where

length units are in centimetres.

(iii)  Write down a definite integral which, when evaluated, would give the volume
of the glass.

(iv)  Liquid is poured into the glass at a rate of 1.5 cm’ per second.

Find the rate at which the surface of the liquid is rising when it is 6 cm from
the top of the glass.

= IS -

D V- [ e e gy
| \ A
J-m 2

i% av = 1-S. Find dg wana u=4 to of glass s "%
3 AVa\s. |7 e, PO QA d
Ak ok L

V(_g)._';__] 0 yrlgra)dy = [ T o
B o I . ‘_“.—_‘_i_” - J Jnlq d‘\ﬁ v
c}\rd_\’ A u\\ﬁ. — ——
& dw
V-8 = Ll ( \}“'@#\i— -“.léf —
2 ok
_BL y-=4 U S—
s =T (\_++ m> %oy -~
x Jk
dy ¢ VSx3 -owag.. '
Ik f(4rfe) : o. —
: Rising ot o vole of o.lem]s

!
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