HORNSBY GIRLS HIGH SCHOOL

Mathematics Extension 1

Year 11
Assessment 3 Term 3 2019

STUDENT NUMBER:

General Instructions
Reading Time — 5 minutes

Working Time — 80 minutes

Write using black or blue pen

Black pen is preferred
NESA-approved calculators and drawing
templates may be used

In Questions 6 — 9, show relevant
mathematical reasoning and/or
calculations

Marks may be deducted for untidy and
poorly arranged work

Do not use correction fluid or tape

Do not remove this paper from the

Total marks —
Section I Pages 2 -3

5 marks

Attempt Questions 1 —5

Answer on the Objective Response Answer Sheet

provided

Section 11
47 marks

Pages 5 — 14

Attempt Questions 6 — 9.

examination
Question 1-5 6 7 8 9 Total
Total
/5 /12 /11 /11 /13 /52

This assessment task constitutes 40% of the Preliminary Higher School Certificate Course School Assessment



Section I

5 marks

Attempt Questions 1 -5

Allow about 10 minutes for this section

Use the Objective Response answer sheet for Questions 1 — 5

Q1. What is the derivative of y = x’e’* ?
(A) y' =4xe™
(B) y' =2 (1+x)
(C) y' =2xe’* (1+x)

(D) y' =2xé’

Q2. Which of the following pairs of equations are parametric equations for y = x> —2x?
(A) x=t+1, y=£-1
B) x=t-1, y=t>+1
©) x=t, y=t-2

(D) x=t, y=t"-2

1+ tanSxtan3x

3. Simplif
Q Pty tan Sx —tan 3x

(A) cot2x
(B) tan2x

tan 2x

©)

1+ tanSxtan3x

(D) cotx



Q4. How many solutions does the equation (cotx—1)(cosx+1)=0 have in the domain
0<x<2x?

(A) 1

(B) 2

<) 3

(D) 4

0
Q5. If = tanz which of the following expressions is equivalent to 4sin&+3cos@+5?

2(t+2)°

S

(B)

©€) —/———

(D)

End of Section I
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Section 11

47 marks

Attempt Questions 6-9

Allow about 70 minutes for this section

Question 6 (12 marks)

(a) What is the remainder when P(x)=2x*—5x" +12x—7 is divided by (x—2)?

(b)

(i)

(©)

(1) Write down the expansion for cos(A4+ B).

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Hence, or otherwise, find the exact value of sec 105°. Express your answer

with a rational denominator.

Solve for x: X—5 >3 .
x+1

€6 000000000000006060600000000000000600060000000000000006000000000000000000600000000000000006000000000000000000
©60000000000000006060000000000000000060000000000000006000000000000000000600000000000000006000000000000000000
€6 000000000000000606000000000000000006000000000000000600000000000000000060000000000000000000000000000000000
€6 0000000000000060606000000000000000006000000000000000600000000000000000060000000000000000000000000000000000

©000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000



(d) State the exact value of cos™ (cos 7?7[]

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

(e) The graph f(x)=9—x" is drawn below.

y NOT TO SCALE

| — —> x
5 4 f3 2 150 4.5
oT y=J)
oT
(1) On the graph below, sketch y = , showing all important 2

(x)

features including intercepts with the coordinate axes and asymptotes.

12

10—




(11) On the graph below, sketch y = | f (x)| -3, showing all important

features including intercepts with the coordinate axes and asymptotes.

10




Question 7 (11 marks)

(a) If a, B and y are the roots of 3x* —6x” +3x—1=0, find the value of

1 1
a By

------------------------------------------------------------------------------------------------------

(b) Solve for 8, 0<6<2rx, cos20 =sin @

Question 7 continues on the next page



(c) A polynomial is defined as P(x) = (x—2)*(x+2)’

(1) Neatly sketch y = P(x), clearly showing all intercepts with the
coordinate axes.

(i1) Hence, or otherwise, find the value(s) of & for which
(x—2)*(x+2)* =k has at least 3 solutions.

(d) Let f(x)=x"+kx”+3x—10, where k is a constant. Find the values of k
for which f'(x) =0 has exactly two solutions.




Question 8 (11 marks)

(a) Sketch the function y =3cos™' 2x

(b) ()

cee

cee

cee

cee

cee

cee

cee

cee

cee

cee

ceccee

ceccee

(i)

ceccee

ceccee

ceccee

ceccee

ceccee

ceccee

ceccee

ceccee

Show that (x+3) is a factor of P(x)=x"—5x+12

©00000000000000000000000000000000000000000000000000000000000000

©00000000000000000000000000000000000000000000000000000000000000

Show that (x+3) is the only linear factor of P(x)
over the field of Real Numbers for x.

©000000000000000060000000000000000000000000000000000000000000000
©00000000000000000000000000000000000000000000000000000000000000
©00000000000000000000000000000000000000000000000000000000000000
©000000000000000060000000000000000000000000000000000000000000000
©000000000000000060000000000000000000000000000000000000000000000
©00000000000000000000000000000000000000000000000000000000000000
©00000000000000000000000000000000000000000000000000000000000000

©00000000000000000000000000000000000000000000000000000000000000

Question 8 continues on the next page
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(c) Find the exact value of sin (2 tan ™ (%)j

(d) The rate of growth of a seal colony is proportional to the excess of the colony’s
. .. dN
population, N, over 500 and is given by > =k (N -500).
t
(1) Show that N =500+ 4e* , where ¢ is the time in years, satisfies the

differential equation Z—N =k (N —-500).
t

(11) The initial population of seals in the colony was 1 500. After five years,

the seal colony had doubled in size. Find the exact values of 4 and £.

(i11))  Calculate the expected population of seals in the colony after 7 years.

Answer correct to the nearest seal.

-11 -



Question 9 (13 marks)

(a) Let P(x)=(x+1)(x—=3)0(x)+a(x+1)+b where O(x) is a polynomial

where a and b are real numbers.

When P(x) is divided by (x+1),

When P(x) is divided by (x —3),
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(ii)

cee

(1)

cee
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scece
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What is the value of ?
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cee

X3
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X3

X3
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cee

cee

cee

cee

the remainder is—11.

the remainderis 1.
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seee

seee

seee

cee

cee

cee

cee

seece

seee

seee

seee

cee

cee

cee

cee

seece

seee

seee

seee

cee

cee

cee

cee

What is the remainder when P(x) is divided by (x+1)(x—3)?
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Question 9 continues on the next page
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(b) Use products to sums formulas, or otherwise, to solve

2(sin@+2cos28sin9) =1 for 0<O0<.

(c) A spherical balloon is being deflated at a rate of 27 cm’/s. Calculate
the rate of change of its radius at the instant the radius is Scm.

Question 9 continues on the next page
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Question 9 continued:

(d) Two tourists, A and B, are observing the top of an ancient statue. Tourist 4 is
standing due east of the statue whereas Tourist B is standing on a bearing of 210° from
the base of the statue. The angles of elevation of the top of the statue from Tourist 4 and
Tourist B are 43° and 61° respectively. Let the base of the statue be O.

Not to scale
statue

B

(i)  Explain why Z40B =120°

------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------

(1)  If & is the height of the statue and the distance between the tourists

is 20 metres, show that:

B 20
Jtan? 29° + tan® 47° + tan 29° tan 47°

-14 -



End of paper
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HORNSBY GIRLS HIGH SCHOOL

Mathematics Extension 1
Year 11 Assessment 3 Term 3 2019

Section I — Multiple Choice Answer Sheet

Allow about 10 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 ©) 8 D) 9
A O B @ cO p 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 cO p 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 B'J c O p O

. AO BO cO bpO
2. AO BO cO DO
3. AO BO cO DO
4 A O BO cO bpO
5. AO BO ¢cO DO

-17 -



HORNSBY GIRLS HIGH SCHOOL

Mathematics Extension 1

Year 11
Assessment 3 Term 3 2019

STUDENT NUMBER:

General Instructions
Reading Time — 5 minutes

Working Time — 80 minutes

Write using black or blue pen

Black pen is preferred
NESA-approved calculators and drawing
templates may be used

In Questions 6 — 9, show relevant
mathematical reasoning and/or
calculations

Marks may be deducted for untidy and
poorly arranged work

Do not use correction fluid or tape

Do not remove this paper from the
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Total marks —
Section 1 Pages 2 -3

5 marks

Attempt Questions 1 — 5

Answer on the Objective Response Answer Sheet

provided

Section II
47 marks
Attempt Questions 6 — 9.

Pages 5— 14

examination
Question 1-5 6 7 8 9 Total
- Total
/5 /12 /11 /11 /13 /52

This assessment task constitutes 40% of the Preliminary Higher School Certificate Course School Assessment




Section I
5 marks
Attempt Questions 1 -5

Allow about 10 minutes for this section

Use the Objective Response answer sheet for Questions 1 - 5

Q1. What is the derivative of y = x°¢**?

(A) ' = 4xe™

(B) y'=2¢"(1+x)

@y' = 2xe**(1+ x)

(D) y' = 2xé?

2 2M 2
W 25T Qo ™™

3‘ = 218—2« C%H}

Q2. Which of the following pairs.of equations are parametric equations for y = x* —2x?

x=t+1, y=t' -1

B) x=t-1, y=£+1
(C) x=t, y=t-2

D) x=t, y=t'=2

1+tanSxtan3x

Q3. Simplify

cot 2x

(B) tan2x

tan Sx —tan3x

tan 2x
1+tanSxtan3x

(D) cotx

!

)

L%-i—l)?" -2 (j: +1)

= £ 2k 4y —2E-2

= {:L.—-.{

4 St

+»«-..C5'1L-—3-u.)

"\""‘f\. 2n

= CO“— Ln




Q4. How many solutions does the equation (cotx—1){cosx+1)=0 have in the domain

0<x<27?
A1
©%
© 3

D) 4

Co-{—'u.:( / Cosw =—1
—(—;._._u:\ n =T

- S

L:,u:{"‘m:'ﬂ- ¢ v'\f-‘o"'p;""

%JC@'G"X
e“(jlsowtls’é

Q5. If t=tan 9 which of the following expressions is equivalent to 4sin8 +3cos&+57?

HEe) + 2 (45 + S

2(t +2)*
1-¢

(A)

(t+4)
® =

@ 2(t+2)?
1+¢
(t+4)
1+£

(D)

- Sh4+3-34% + 5458

—

ST+ 37T
L+ &7

= 2k %4+ 8
L+ &
:2CQ%%E“@
P
= 2{1&1+§%
N T

|+ &

End of Section I




Section I1

47 marks

Attempt Questions 6-9

Allow about 70 minutes for this section

Question 6 (12 marks)

(a) What is the remainder when P(x)=2x"—5x’+12x—7 is divided by (x—2)?

P E 2 S 2 ) e,
= 9

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

(b) (i) Write down the expansion for cos(A4+ B).

Cos(A1B ) =cosACosR ~STASSB

(i) Hence, or otherwise, find the exact value of sec 105°.

Sec |05° = { - [
(oslos® Cos (bS+4S7)
@) PRAEE U@l s
fechnigmanl eoos | CoskOCosHS o SE0SHS
of- ’ I
PO Lanser o . 3 J2
&0‘7.0 M\Edcu-rccsl’o‘r --------------------- iox-—-fiwvo--ono-—imc--o- 2_ -----------------------------------
T geckolteg . m@AElOOR G ) e
= JE JE
ToE - )
.................................... Z’o-uu-.uu---:.---::.%(ff.*oﬁ‘u)n--uuu.-u
: __-'___.___u_.__-—._—-' e
NN IS Z
‘ x=5 /‘/Q
(c) Solve for x: >3 .
x+1
O e oot SOOI
orsiles. . 275 23 e m— .
Wt) - N
AESE3NE e, T T oot B~ - 3 S
O -3 S x=-2 Ti2sV
=0 223 pas
n = — 4 ¢
’ /m7 mls bfle oo —~ 4 & 5 <



(d) State the exact value of cos™ [cos 7?3']

] - 5'11“'
Cos.. AT = Co8 B s (st )
b b
- &
,}L‘})’I‘, J(,/’ZL/ ﬁ"tﬂ({"tfj—d m ------------------ G --------------------------------

’/ZLJ///(-( ;({)l;,/:.'\.ﬂ//fg >
(e) The graph f(x)=9-x* is drawn below.

NOT TO SCALE

£, 4

(1) On the graph below, sketch y = f; X showing all important 2
X

features including intercepts with the coordinate axes and asymptotes.

y
12
) /”aﬂi phudlente it 1 [ 1
MM‘\M—- oo 10 2
#tMMf/«Lf%-‘ . ‘
af Lene 421/ oiry e 8 1
Janme, Rente e Mfr’ t
o 1ha g et S5 °T
W — 4 1 AL
Wany »Hirke e S | g0 1o |
@ «7:3‘,1‘5&““ 1_‘_ '
w—szo2 I Q’{H\ﬁk#:':—éﬁ X
Senet T x-oxs 5 43 2 -1 07 1 2 3f 4 51
& the honyard | 2+ | |
e
: Y=/
)l R L,,,,:é ) e .
| Ll ~
/ Y
\(‘



(i)

On the graph below, sketch y = [ Vi (x)] -3 , showing all important

features including intercepts with the coordinate axes and asymptotes.

\'j:‘:\c"‘"%l\"?) ‘
Oz q-n -7 o O= —Q4a -3
s '“%l “

VI SVREY

.‘,_'),L-:r\k-. o/ ’)L:“_i‘f}m:i'z,sg

.‘.j._:_j‘ s j::éa




Question 7 (11 marks)

(a) If @, B and y are the roots of 3x° —6x” +3x—1=0, find the value of 2

(b} Solve for 8, 08 <27, cos28 =sin 3

MLL oms Coe(ﬁo -9)
: QWL; solved Mtc,
9 ngvvi- S-chﬂ.,—lh

vﬁ- fo wuw+ DKf\b @:jLas
A_Q.Q/_g
Question 7 continues on the next page




(¢) A polynomial is defined as P(x) = (x —2)*(x +2)

(i) Neatly sketch y = P(x), clearly showing all intercepts with the 2
coordinate axes.
A
Wb )
wall dove
3] _‘Lf x"
(if) Hence, or otherwise, find the value(s) of & for which 1

—~2)*(x+2)* =k has at least 3 solutions. , : ‘
(x~-2)"(x+2) s at least 3 solutions R ) t i»SM-@\JS

-----------------------------------------------------------------------------------------------------

----------------------------

Cormeehon o y=k
Moﬂ,\e ca,[o@t/&.dl‘n,gt\-.

(e) Let f(x)=x"+kx®+3x~10, where kis a constant. Find the values of &
for which f'(x)=0.

-----------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------

----------------------------------

------------------------------------------------------------------------------------------------------

---------------------------------------------------------------------------------------------




Question 8 (11 marks)

— & 2w g
(a) Sketch the function y =3cos™ 2x o "‘—.;: EU & Ji 2
(1
A » |-z lo |2
Vv for correct Adumaln - 2T j 1311‘ 3:_5_1-1-1\0
D__"’lé rMs&’; ‘
Tt oSt Cemnnin
i\ for actuvrate curve 'y evvor usas
k2 Di-24mns3
Most studentz hogd & £ O.‘.’-xj_éﬂ,:
reasunable curva bet
rmony had Incorrect
dormal~n ond : 5 ) 31
rorge . .__]_ N
9 1
(b) i) Show that (x+3) is a factor of P(x) =x"-5x+12 1

—2) = =27 AL SH12 _go“oﬂ,.,s Hood 1—1-3) 0

||||||||||||| e AR L Y N N N N N N B R Sy

............ P20 -sEDA2 o Sea. P(D=o, i

(i) Show that (x+3) is the only linear factor of P(x) 2
over the field of Real Numbers for x. Some students checked ‘?‘-—2 'H':Q .
 nE — 3 A 4 \ntegral ze DS r, 2, 23,24 20 202
e (N - RVE By o Vi1 Vs SO e WU and...fovad,. anly.. 4. o3 sotishies
3,22 P(1) =0 ond Haga (oncluded that
W A+ 3 : .
O rrrirrrrrvrrr BRI rrviereereeearas . ?’:.f.‘)..i?...’f.".‘.%..92’.‘.‘._&5..!'.."“"&“:“‘
— %*-:'5‘% Howewver, +'s does nok Consider
.......... .."‘.'.'.‘-'-'—:.3.'%;1'.-._".. "mll.ll.l'l.l.l..‘.‘ll..lll' .M.‘. Ool.slsli'bil‘.".tﬂl?.lp.ll\.’l-./—a-h‘or\a‘ )
4w 12 (or comp'ex) 2€-05"
lllllllllllllllllllllllll .-I..'.I...lﬁ.%‘.’t‘.-zbl‘l.ll|.l...l'.'l LR AN EER R XN ENNFN] .'l.l}.".. LAl ER]
Pt $ PR AR - L could be

(Mecu_gd o ‘un’r{gwal ze-os at

-------------------------- LA AR A A Y T Y F Y Y PrRI eI NENINIILIEEILINENRNRIIERIRES neevas

23,50 ond -1 workS,

il o), 2 (4 3) (W23 D) | PGt rrnd g lves

veranssvnansssnssrsdenenanebannenres

or Wdwat A= A-4(g) | POxY = (ura)-3)

= -1 Cothe zeoS are -L ES3

= ()

. ‘. C’?L*'?:) Ty e M(tj u_9\-‘ l\'.._z.a./'{,\c_#\r_

Question 8 continues on the next page
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(c) Find the exact value of sin| 2tan™ (-31)
4

2
-1 =
led 22 e j ....................... N
i 3 A P e
""“"\'K: o+ Must shows suffiterent wo‘—b\.u\-—-ﬁ o
................................ i T A T LA RO S SR L
) . . o 2o~k gueShidyn
e O ek e SRR
2N/ 4
..................... S () O N
- Y Cor~eCt answes witna 'neu My cient
2.5 wortdng was awarded ong ol
(c) The rate of growth of a seal colony is proportional to the excess of the colony’s
dN Working must demonttrafé
population, NV, over 500 and is given by — =£(N-500). Hot+ sc4udlnts trow howw

to AMferentare Ae“t

(i) Show that N =500+ 4e" , where ¢ is the time in years, satisfies the 1

dN \/¢ V‘j Poor {:@;H'\‘r\g ovl bﬂ an
differential equation I=k(N —500). (arge nvenbes of sty dents .

the seal colony had doubled in size. Find the exact values of 4 and £.

5k -
when tze MzlSeo ... ..3900 =500 % 1000 | Mangshednd
7 ° sk ‘ncomrechly fovnd
ISoo =S0o +Ae ._?:1522 = & that A= I1S00
.............. 3 .,___'lbadsww\ M
...... A0 WO R I -1 eS¢ SO SN I
had . c
....... N 230010008 e B B A R e
whin, K5, N 23000 s e
(i)  Calculate the expected population of seals in the colony after 7 years. 1 /
¥
Ans t to th t .
Wer correc %. ¢ 'SE- ?f.a;sr‘ st seal it gavl
N = 500 + 1500 &

----------------------------------------------------------------------------------
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Question 9 (13 marks)
(a) Let P(x)=(x+1)(x-3)0(x)+ a(x+1)+b where Q(x) is a polynomial

where ¢ and b are real numbers.

When P(x) is divided by (x+1), the remainder is—11.

When P(x) is divided by (x—3), the remainder is 1.

(i)  What is the value of 5?

......................................................................................................
...................................................................................................
------------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------

(il)  What is the remainder when P(x) is divided by (x+1)(x—3)?

----------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------

------------------------------------------------------------------------------------------------------

Comumand®  Man worked  sud e, bur not-ably o
Se2 tha remeindanr ﬂwcwe) A+ +b

Question 9 continues on the next page



(b) Use products to sums formulas, or otherwise, to solve 3

2(sin@+2cos26sinf) =1 for 0<0<r.

2l D e S 5 B B . 0% Be
. 2(sA9 #8209 | ( v~ai e
2839 =
-.oooa.collloo.!i--oo-c-l.-l: -------------- (---l-/-‘x-onc_.r-_.'-d; -----------------------------------
S~ 386=75 - O% 39 =231

---------------------------------------------------------------------

:\T_"_' 5 ITI" .................................
e 22088 e R Ll

------------------------------------------------------------------------------------------------------

---------------------------------------------------------------

............................. 2520 S+ a0 = Sin(26463~ SLL20-6)

---------------------------------------

v Ta
— Sea3 6 — S

...................... %: .1.-‘.-..-.....a“:a.:f(:(_:...u.E...........w..%wtmﬁu
OV\W\Q Ci@"‘w.a“\v\
(c) A spherical balloon is being deflated at a rate of 27 cm® /s. Calculate 3
the rate of change of its radius at the instant the radius is 5c¢m.
_{N_E__Irr\f:‘f--g«f-g ..........................
M Z
......................................................... Y. = G 00k
r
AV Yo DX A ...................... AR
r At e "
e A ] 0. %‘F.._ﬂ Coy v
v L
At = =2 x db
-------------------------------- Ar_ -..-.--.-q-..aow:c“;(a:onoon--..-o.uc-ooo---.---o-----.-
] )
.......................... e P
..... N W iR L
olr
...... Sz W s BSOSO
.............. de = =1 SOOI = U~ o SR AR RPN
AL 5o o

------------------------------------------------------------------------------------------------------

Question 9 continues on the next page  Jpuramerst: g aws VUJLWLL
Glrewtdl Sfote ke TR

=18 - ch_cf.QD\QL.J) o Sfete :
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Question 9 continued:

(d) Two tourists, 4 and B, are observing the top of an ancient statue. Tourist 4 is
standing due east of the statue whereas Tourist B is standing on a bearing of 210° from
the base of the statue. The angles of elevation of the top of the statue from Tourist 4 and
Tourist B are 43° and 61° respectively. Let the base of the statue be O.

statue Not to scale
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(i)

If / is the height of the statue and the distance between the tourists

is 20 metres, show that:

i 20
Vtan® 29° + tan® 47° + tan 29° tan 47°
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(ovmenst = V\-e_sLoQ t ¢how Cocizo = -'Ji,

ij +o Lhow J;Z,\Cé = tan6-6
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End of paper
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