GIRRAWEEN HIGH SCHOOL

YEAR 12 - TASK 1

2021
MATHEMATICS ADVANCED

Time allowed: 90 minutes
DIRECTIONS TO CANDIDATES:

= Attempt all questions.

Board-approved calculators may be used.

The BOSTES Reference Sheet may be used (see separate laminated sheet).

DIAGRAMS ARE NOT DRAWN TO SCALE.

TOTAL MARKS: 65

Use the space provided to show your answers for each question including all relevant working out.

Extra working pages are attached at the end of this paper. Clearly write the question numbers.

®=  Section I (5 marks): Questions 1 -5
» Select A, B, C or D that best answers the question.
= Section II (60 marks): Questions 6 — 9

» All necessary working should be shown in every question. Marks may be deducted for

careless or badly arranged work.



SECTION I: MULTIPLE CHOICE QUESTIONS 1-5
Shade A, B, C or D that best answers the questions 1 — 5 on page 2.

1. The fourth term of an arithmetic series is 27 and the seventh term is 12.

What is the common difference?

(A) -5
B) 5
(C) 13
(D) 42

=9
x+2

2. What is the domain for y =

(A) [-2,0)
(B) (=00, -2]
©) (=2,0)
(D) (=,-2)

3. The discrete random variable X has the following probability distribution.

X 0 1 2

P(X =x) a 2a S5a

The value of a is:
(A) =

B) =
© 11
D) 21
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4. A geometric sequence has a first term of 20 and a common ratio of — z, find the 5 term:

(A) 125
(B) —151§
(C) 101

1
(D) —101-

) 4 ®he graph of y = f(x) passes through (2, —3).

Where will the equivalent point be on the graph of y = —f (g) - 57

A 1,-2)
® (1,2)
© *-2)
D) (4.2)

Answers to Multiple Choice Questions

Select the alternative A, B, C or D that best answers the question.

1. A O g O C O D O
2. A O B O C O D O
3 A O B O C O D O
4. A O . D C O D O
5. A O g D C O D O
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SECTION II: QUESTIONS 6 -9

Show all necessary working for each question.

Marks may be deducted for careless or badly arranged work.

QUESTION 6 (14 Marks)

(a) A bag contains three red balls and four black balls. Two balls are selected at random without
replacement from the bag. Let X be the number of black balls drawn.

(i)  Using a tree diagram or otherwise, fill in the 2" and the 3™ rows in the following table to find

E(X). (2 marks)
x 0 1 2 Sum
P(X =x)
(ii)  Fill in the 4™ row in the table above to find E (X?) (2 marks)
(iii)) Hence find Var(X) and standard deviation o. (2 marks)
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(b) The discrete random variable X has probability distribution shown in the table below.

x -1 0 1 2 3
P(X = x) a b 0.2 0.15 0.13
(i)  Find the values of a and b, given that E(X) = 0.55. (3 marks)
(i1)) Determine Var(X) (1 mark)
(c) Evaluate:

(1) (2 marks)

6

2.

r=1
(i1) (2 marks)

12

Z 2 x 3k1

k=3
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QUESTION 7 (16 Marks)

(a) In an arithmetic series, the third term is 5 and the tenth term is 26. Find the sum of the first 14 terms.

(2 marks)

(b) Kloe has taken up golf, each year she plays 30 rounds of golf. In 2011 she totalled 3300 shots, in 2021
she totalled 2760 shots. The number of shots she took each year decreased by the same amount. To
make it as a professional golfer, she needs to get under 2115 shots in her 30 rounds. If this trend
continues, in what year can she become a professional golfer? (3 marks)
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(c) Tom planted a silky oak tree seed. At the end of the first year after planting, the seedling grew to the
height of 50 cm. Tom recorded the growth of the seedling at the end of each year and he found that its
growth in that year was always 90% of the previous year’s growth.

(i)  What was the total growth of the silky oak tree in the first 3 years? (2 marks)

(1)) Assuming that it maintains the same growth pattern, explain why the tree will never grow taller

than the height of 5 m. (2 marks)
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(#] The function f is defined by f(x) = 2 + Vx — 3.
The function g is defined by g(x) = 1x—2 + 2 forx > 0.

(i)  Write the domain and range of the function f using the bracket interval notation. (2 marks)

(¥ Write an expression for the composite function h(x) = g(f(x)) and hence find a value for

g(f(12)). (2 marks)
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QUESTION 8 (15 Marks)

P Solve |7x — 12| = 16. (2 marks)

(i)  Sketch the graphs of f(x) = 2x — 2x2 and g(x) = x — 1 on the same set of axes below.
(2 marks)

() Using your graphs from part (i), or otherwise solve the inequality: (2 marks)

x—1<2x —2x?
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(] The curve of y = f(x) is given below. There is an asymptote at y = 2.
Sketch y = —2f(2x), indicating the equivalent points to A, B and C on the new graph. (3 marks)

4

¥d) Sketch the graph of y = %Cos 2x for 0 < x < 2m showing the zeroes and the amplitude. (2 marks)

Girraween High School 2021 Y12 Advanced Mathematics Task 1 9



(X Consider y = 3 sin (x 2).

¥ State the amplitude and period. (2 marks)

(] Hence sketch the graph of y = 3 sin (x — g) for 0 < x < 2w showing the zeroes and the

amplitude. (2 marks)
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QUESTION 9 (15 Marks)

¥4) Considery = z—i.

§( Determine if the function is even or odd or neither. (2 marks)
() Find any vertical asymptote(s). (1 mark)
(M) Find the x and y intercepts. (2 marks)

()}¥) Find any horizontal asymptote(s) and describe the behaviour of y for very large and small values

of x. (2 marks)
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(¢ Hence, sketch the graph of showing the features found in parts (i) to (iv). (2 marks)

(b) The first term of a geometric series is e* and the fifth term is 81e°*.

(i)  Show that the common ratio can be expressed by r = 3e2*. (2 marks)
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(i11) Find the exact value of x if the limiting sum is 3. (3 marks)

End of examination
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Extra working pages — Clearly write the question numbers
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SECTION I: MULTIPLE CHOICE QUESTIONS 1-5
Shade A, B, Cor D that best answers the question on Faﬂe 2.

1. The fourth term of an arithmetic series is 27 and the seventh term is 12.

What is the common difference? Th= o+ (=4l
{'(A) § '—5 = s S
e Ta= 12 A= 2F -3
®) 5 f
‘ 12 = b o
© 13 em A el
D) 42 12 = 2F =2 +6d
®) 3d =I5
d=-5
2. Whatis the domain for y = \[ch_i_z_ ?
(A) [-2,) TH+2 0O
(B) (-0,-2] rz-2
(©) C2) (20D

(D) (=,-2)

3. The discrete random variable X has the following probability distribution.

0 1 2
a 2a 5a
The value of a is:
O+200 + 50 +3a = |

(&) 2_11 Ha =1
N1 _ L
B) = o=
© 11
(D) 21
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4. A geometric sequence has a first term of 20 and a common ratio of — %, find the 5" term:

. Tmﬁﬁfﬁ&%
(A) 125 O.=20 [ 2na
= 20(=% ]
(B) -—151-2 r:~§¢ Ts = 20 2/
Pl _ rayd
{©) 101% Te=7 = 20(3)
1 <7
(D) -1017 - 405
-

5. The graph of y = f(x) passes through (2, —3).

Where will the equivalent point be on the graph of y = —f (g) —57?

?s’;}mé"
@ (1,-2) Y= 10x)  (2,-3)
® (12 Y= -f=) (2,3)
© 6 g=-#(Z) (+3)
D) (42)

Answers to Multiple Choice Questions

Select the alternative A, B, C or D that best answers the question.

1. A O B G C O D O
2, A - B o C ] 0 .
3. A O B o C O D O
4, A o B8 O C » D &
5. A o B . C . 0 O
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SECTION II: QUESTIONS 6 -9

Show all necessary working for each question.
Marks may be deducted for careless or badly arranged work.

QUESTION 6 (14 Marks)

(a) A bag contains three red balls and four black balls. Two balls are selected at random without
replacement from the bag. Let X be the number of black balls drawn.

Using a tree diagram or otherwise, fill in the 27 and the 3™ rows in the following table to find

@
E(X). (2 marks)

.....................................................................................

....................................

............................

..................................

T 0 2 Sum
PX=x) = = = |
T 4 2 , P -1
. XPlx=x) | © = = | TxePlxex) =B
e . 7 T P
xPx=2) |0 = & DxiPlex) =E0E) ﬂ“%;
(ii)  Fill in the 4™ row in the table above to find E (X?%) (2 marks)
(2 marks)
20
....... FEAL
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(b) The discrete random variable X has probability distribution shown in the table below.

X -1 0 1 2

3

PX=x) a b 0.2 0.15

0.13

(i)  Find the values of a and b, given that E(X) = 0.55. (3 marks)
Txflx=x) = E(X) = 0.55
.............. Gy (0 +(0-2) 2030+ (039 =05¢ ..
—0+ 0.89 = 0.55
Sa w034
................... Z X=X =
.......... OFbt0.24005 003 T
...................... arero-dB =l
L=0.52-a se b= 015
(1) Determine Var(X). (1 mark)
....................... Var ) = 2.00%5 ...
(c) Evaluate
(1) (2 marks)
6
er ::gkj_ﬁz %”55’4&4«4*@%5*5:%
r=1
L ERRRBT
(i1) (2 marks)

Z:2><3"1 = 203)% + 9{3) P03 4 L+ 203"

L P wih a=iB

s,
i
a0

“
W‘»
i}
v

......................................................................................

...............................

......................................................................................
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QUESTION 7 (16 Marks)

(2) In an arithmetic series, the third term is 5 and the tenth term is 26. Find the sum of the first 14 terms.

AP w1 Tn=oatn=d . To=26 (2 markS)
...... =5, ... . BEe 2 o 26=0+9d
o Te=l26 | ca=5-2d O Swyr @,
...................... Sub, d=3, . 2b=g-zdEad
...................... S PR 1~ e L ST
............................................... =S
........................ Sws 2 (2r0an®)
T Dt ot PR

.....................................................................

(b) Kloe has taken up golf, each year she plays 30 rounds of golf. In 2011 she totalled 3300 shots, in 2021
she totalled 2760 shots. The number of shots she took each year decreased by the same amount. To
make it as a professional golfer, she needs to get under 2115 shots in her 30 rounds. If this trend

continues, in what year can she become a professional golfer? (3 marks)
AP wen L Tozaxln-Dd L T L2ZN5s
..... 023300 . Th=2%60. | BoornDESD) SEE
L Th=23e0 | 230 = 33004 (10)d | 33007 EAntoF <D
........................ “do= =54 L B a2
N > 22.94
................................................. s Te 08 it hr deom

F T S S L T T T R T N A B EI I I T T R R S R

.....................................................................................

................................................

......................................................................................

......................................................................................

.....................................................................................
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(c) Tom planted a silky oak tree seed. At the end of the first year after planting, the seedling grew to the
height of 50 cm. Tom recorded the growth of the seedling at the end of each year and he found that its
growth in that year was always 90% of the previous year’s growth.

(i) What was the total growth of the silky oak tree in the first 3 years? (2 marks)

..........................

(i) Assuming that it maintains the same growth pattern, explain why the tree will never reack-a
heightef6m. Grow faller tuan the hegnt of 5m. (2 marks)

DI B T T T T T T T T TR T T A T {%.’&.-.
- =BG F (E0X09) V{500 ¥ Iy (B %o gt
n N yeéeas )
I R A L S LA
........ Sinee.. [Nl< L, 1t converger into e hmhing Sum
.................. S = 2l = 500
|~ |~0.9

........... Ta A giowtn IS Om, whieh | mean  f il
................ never Toller Tred S
(111) In which year will the silky oak tree reach a height of 4 m (3 marks)

.............................

............................................

.......................................................................................

......................................................................................

SRR = S SRR T
- Nno.2
Nz Apeee
........ wg /{L'%.ﬁz e ® s e % s s % s e s s s s s e s s s s e a s s e oes
N=15.3

......................................................................................

.....................................................................................
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(d) The function f is defined by f(x) = 2 +Vx — 3.

The fanction g is defined by g(x) = = + 2 for x > 0.

‘Write the domain and range of the function f using the bracket interval notation

1)
.............. omann. s 22y [3.00)
Ronge 1 W22  [Z,00)

(ii) Write an expression for the composite function h(x) = g(f(x)) and hence find a value for
(2 marks)

g9(f(12)).

......................................................................................

......................................................................................

......................................................................................
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QUESTION 8 (15 Marks)

(a) Solve |7x —12] = 16.

............ Ix—jz 216 . OQc. . . Ax-te o=

................. T 228 e e A
¢ _E

s A eI I

.....................

......................................................................................

(b)
(i)  Sketch the graphs of f(x) = 2x — 2x? and g(x) = x — 1 on the same set of axes below.
(2 marks)
L —r
R
1ozt
(1) Using your graphs from part (i), or otherwise solve the inequality: (2 marks)
x—1<2x — 2x?
AR TEETETES
-l ¢ = ¢
texolEO. T S s
Dtz EO
e ) o) B0
(2 +)(x~t) =0
_— " = ﬂjg oy TE i
8
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(¢) Thecurve of y = f(x) is given below. There is an asymptote at y = 2.
Sketch y = —2f(2x), indicating the equivalent points to A, B and C on the new graph. (3 marks)

(d) Sketch the graph of y = -;-cos 2x for 0 < x < 21 showing the zeroes, - and the ‘
amplitude. A»_— _é p=T (2 marks)
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. _ . =
(e) Consider y = 3sin (x 2).

(1)  State the amplitude and period. (2 marks)

................. perod =2

....................................................................

(11) Hence sketch the graph of y = 3 sin (x - -725) for 0 < x < 27 showing the zeroes, -

and the amplitude. (2 marks)

o
B
ot
b
el
]
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QUESTION 9 (15 Marks)

(a) Considery =

x+1
x—4"

(i) Determine if the function is even or odd or neither.

(2 marks)
Prr)= L foo) = f(-)
................... 35’”4(»”
fi50) = - x4 P-2) =% = (=)
.................. ST
Zs Ahe }ﬁs,,f Netion 1S A8 edne s
......... %--.l-.l'.OII;“':.'0'1t!..tto.il.!l".‘l41-.0'..00"l.lll.bht0.0-.-0‘6.'-0!..0"
......... %{}ﬁw‘w%ﬁ
(1) Find any vertical asymptote(s). (1 mark)
.......... Since. . Xm A, KES U dne utonieald | ClEymetedt L
(i11) Find the x and y intercepts. (2 marks)
............ Lt when YEO L e when XES
2 ¥ -~ I
............... x~“{"3“%
ES SN ;
x4 =0 o {(~1,0) > (o,-¢)
B ]

(iv) Find any horizontal asymptote(s) and describe the behaviour of y for very large and small values

of x.
Z .l L
........... YomlEL B E [+ =
= . & oo I
................... T = U
....... AS%“‘@“"@J\%"ﬁ;E
....... Ac. e
SoU=] 1 dhe horzoatal  Alymptott
................. ;;’,‘"“"”W”'t"""""“""""""‘x‘,,."""""""""""'

..............................................................................
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(v)  Hence; sketch the graph of showing the features found in parts (i) to (iv).

(2 marks)

(b) The first term of a geometric series is e* and the fifth term is 81e°*.

(i) Show that the common ratio can be expressed by r = 3e2*. (2 marks)

=1
LG e T
% . X, 4
..... 0= el R = el T
Q% » gx
CTs=Edle (e
; i
. x4
................................ N O S
= R0 o s"“é%zga{;rési
(i) Find an expression for the 8™ term of the series (1 mark)
- X 2N F
............. e = @B
_ F 4 X
i 2 BT RT)
- R
3 €
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(iii) Find the exact value of x if the limiting sum is 3. (3 marks)

{vﬁ T
................... B SR S
2 95
.................. 3=_0 | Hence, g e —i4Jieq
Pl
[-3e '8
# e
L R=Q9e=e (o X e =1 =Toa 15 net
% Qi,% ﬁwﬁ =0 gfﬁ o Iolehioe
.......................... T e
...... Lﬁ’fu:@f%é”*fﬁ
............ w? +u-3=0 ....;’?...x.“;f.fiﬂ./.f‘afgﬁf . Njé
= — 1+ J 1o o
15
U= -1+ 53}’%

End of examination
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