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Question 1 (1 mark)
Outcomes Assessed: ME11-5
Targeted Performance Bands: E2

Solution Mark

Using the pigeonhole principle.
|

1o _,1
12 6

. if there are 110 students, the minimum number of students that have a birthday in at least one

month is 10.

Hence (B).
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Question 2 (1 mark)
QOutcomes Assessed: ME11-2
Targeted Performance Bands: E2

Solution Mark
If a polynomial f(x) has a triple root at x = —2 it can be written as:

P(x)=(x+ 2)3 Q(x)

P’(x) = 3(x + 2)2 Q(x) + (x + 2]3 Q’(x)
=(x+2) [30(x)+(x+2)0' ()]

(x + 2)2 is a factor of P’(x)

Hence (A).

Question 3 (1 mark)
Outcomes Assessed: ME11-1
Targeted Performance Bands: E2-E3

Solution Mark

y el
atx=0 ’f(x)_)

atx=2',ﬁ—>—-oo 2

1
= e o0 Y l
Ateie=248 f(x)_)

= —2 =2

atx =1, f(x)

Hence (A) 4
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Question 4 (1 mark)
Outcomes Assessed: ME11-3
Targeted Performance Bands: E2-E3

Solution Mark
0
let = tan—
&
42
s.cosf@= ! - and sinf = 2 5
IS 1+¢
17
cosf-1 1442
2sin@ 2t
2% 5 1
1+1¢
1-£ - (1+7)
S
=28
4t
S
2
Hence (D)
Question 5 (1 mark)
Qutcomes Assessed: ME11-5
Targeted Performance Bands: E2-E3
Solution Mark
n(two Os separated) = n(unrestricted) = n(two Os together)
6!
- 5
> S! |
= 240 ways
Hence (B)
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Question 6 (1 mark)
Qutcomes Assessed: ME12-5

Mark

Targeted Performance Bands: E3
Solution

The variance of a Bernoulli distribution is given by:
o’ = p(l— p)

=0.8(1-0.8)

=10.16
Hence (A)

Question 7 (1 mark)
Outcomes Assessed: ME12-4

Mark

Targeted Performance Bands: E3
Solution

cos’ x —sin’ x = cos 2x

Jsinzxa'x = %I(l—cost)dr

1 1.
=—|x——=sin2x |+¢

= lx—lsin2x+c
4

4

J(sin2x+x2)dx =;1)—x—%sin2x+%+c

Hence (C)

Question 8 (1 mark)
Qutcomes Assessed: ME12-2

Mark

Targeted Performance Bands: E3
Solution

a=2i-5], b=3i+4]

Hence (C)

4

DISCLAIMER -
The information contained in this document is intended for the professional assistance of teaching staff, It dogs not constitute advice to students. Further it is not the intention of CSSA to provide
specific marking outcomes for all possible Trial HSC answers. Rather the purpose is to provide teachers with information so that they can better explore, understand and apply HSC marking

requirements, as established by the NESA. No guarantee or warranty is made or implied with respect to the application or use of CSSA Marking Guidelines in relation to any specific trial exam
question or answer. The CSSA assumes no liability or responsibility for the accuracy, completeness or usefulness of any Marking Guidelines provided for the Trial HSC papers

6200-2 |




Question 9 (1 mark)
Outcomes Assessed: ME11-3
Targeted Performance Bands: E3-E4

Solution Mark
The graph of y =cos™ x +1 is dilated vertically by a scale factor of 2
y= 2(cos‘l x+ 1)

=2cos ' x+2
The graph of y =2cos ' x+2 is then shifted up 3 units I
y=2cos 'x+2+3

=2cos x+5
Hence (B)

Question 10 (1 mark)
Outcomes Assessed: ME12-4
Targeted Performance Bands: E3-E4

Solution Mark
The slope field follows the following pattern:

dy
asx —> —co, — — o0

dx
dy )
forx e (—oo,oo). — >0 and decreasing
dx
dy !
asx — oo, ——0
dx
-dl =e "
dx
Hence (D)
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Section |l
60 marks

Question 11 (15 marks)
11 (a) (3 marks)

QOutcomes assessed: ME11-2
Targeted Performance Bands: E2

Criteria Marks
e (Correct solution 3

o Multiplies both sides of the inequality by (x+3)* or equivalent merit 2
e Recognises that x = —3 cannot be part of solution 1

Sample Answer:

ﬂ—Sl Note x # -3 ‘
x+3

2x(x+3) < (x+3)°
2x(x+3)—(x+3)*<0
(x+3)(2x—(x+3))<0 </ A
(x+3)(x=3)<0

From graph, solution is -3<x <3.

11 (b) (2 marks)
Outcomes Assessed: ME11-2
Targeted Performance Bands: E2

Criteria Marks
e Correct solution 2
e Attempts to use the remainder theorem 1

Sample Answer:
P(x)=2x"+k’ —1
Given P(-2)=7
7=2(=2) +k(-2)" -1
7=-17+4k

k=6
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11 (c) (3 marks)
Outcomes Assessed: ME12-5
Targeted Performance Bands: E2-E3

Criteria Marks
e Correct solution 3
e Two correct binomial probabilities 2
e Attempted use of binomial probability 1

Sample Answer:

Standard Room: X ~ B(6,0.064)
P(x =2)="C,(0.064) (0.936)'
=0.0471 (4 dp)

Executive Room: X ~ B(5,0.131)

3

°C,(0.131)(0.869)
0.1126 (4 dp)

PiX =2}

P(Z Standard and 2 Executive unoccupied) =0.0471x0.1126
=0.0053 (4 dp)

11 (d) (1) (1 mark)
Outcomes Assessed: ME11-5
Targeted Performance Bands: E2-E3

Criteria Mark
e Correct solution 1
Sample Answer:
C. =252

. there are 252 possible committees that can be formed with no restrictions.
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11 (d)(ii) (2 marks)
Outcomes Assessed: ME11-5
Targeted Performance Bands: E2-E3

Criteria Marks
e Correct solution 2
e Makes some progress towards solution 1

Sample Answer:

Majority of women can be formed with 5 women, 4 women or 3 women.

°C,x'C, =60
°C,xC, =120
@ CIE =6

. there are 186 possible committees that can be formed if the majority of members are women.

11 (e) (2 marks)
Outcomes Assessed: ME12-2
Targeted Performance Bands: E2-E3

Criteria Marks
e Correct solution 2
e Correct magnitude or direction 1

Sample Answer:
lA—B‘ :\/(3.—2)2 +(-1-1)
=5

tan@ = Sl
3-1
f=tan' (—2]
=297° (nearest degree)
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11 (f) (2 marks)
Outcomes Assessed: ME12-2
Targeted Performance Bands: E2-E3

Criteria Marks
e Correct solution 2
e Attempts to use the dot product to calculate the value of x 1

Sample Answer:
If g and b are perpendicular then g.5 =0

2><(—3)+(3)><x=0

IR
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Question 12 (15 marks)

12 (a)(i) (2 marks)
Outcomes assessed: ME11-2
Targeted Performance Bands: E2-E3

Criteria Marks
e Correct solution 2

e Shows some features of the graph of y2 =1t (x) or the correct graph of y=./f (x) 1

Sample Answer:
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12 (a)(ii) (2 marks)
Outcomes assessed: ME11-2
Targeted Performance Bands: E2-E3

Criteria Marks
e Correct solution 2
e Shows some features of the graph of y=x f (x) 1

Sample Answer:

34+
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12 (b) (3 marks)
Outcomes Assessed: ME12-3
Targeted Performance Bands: E3

Criteria Marks
e Correct solution 3
e Finds correct values of x outside of the specified domain 2
e Forms a correct equation using the auxiliary method 1

Sample Answer:
) : b4
sinx++3cosx=2sin x+§
s.sinx++3cosx=1 becomes

2sin x~l—£ =1
3

sin| x+— |=
3

i
2o

X =

N[N o -

for x e [0, 27r:|
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12 (¢) (3 marks)
Outcomes assessed: ME12-4
Targeted Performance Bands: E3

Criteria Marks
e Correct solution 3
e Correct integration 2

e Attempts to form an integral involving tan' x !

Sample Answer:
4

E
o 16+9x?

L | b
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12 (d) (3 marks)
Outcomes Assessed: ME12-4
Targeted Performance Bands: E3

Criteria Marks
e (Correct solution 3

e Correct substitution and change of variable or equivalent merit 2
e Forms correct integral 1
Sample Answer:
1 i
VzﬂLyc&

= !L'j(:xl (x"‘ - 3)6 dx
2

= Jrj.lx (x3 —3)6 dx

0
J_z u=x"-3
=x| u.—du
3 B -ﬁﬁr_= 32
wld | dx
Dl s la'u=x2.«.iwr
. 2059 x=Lu=-2
3, 7 x=0,u=-3
20597 N
— units
21
14
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12 (e) (2 marks)
Outcomes Assessed: ME11-4
Targeted Performance Bands: E3

Criteria Marks
e Correct solution 2
e Obtains expression for %‘i 1
{
Sample Answer:
il_pﬁ =100
dt
ap_av dP
i dr = av
PV =45000 — P=L0OO
£ _ —45000
av y?
290 10022000
dt |14
When ¥ = 4000, %2 = 100x —2990
dt 4000°

=-0.28

. the air pressure is decreasing at a rate of 0.28 g/cm’/s.
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Question 13 (15 marks)

13 (a) (2 marks)
QOutcomes assessed: ME11-2
Targeted Performance Bands: E3

Criteria Marks
e Correct solution 2
e Attempts to eliminate parameter by squaring both equations 1

Sample Answer:

x=1+2cos2t and y=2+2sin2t

x—1=2cos2t (1)

y—2=2sin2t (2)

(1)2 +(2): gives:

(_wr—1)3+(y—?.]2 =4cos’ 2t +4sin’ 2t
= 4(cos: 2t +sin’ 21‘)
=4

.. the Cartesian equation is (x = 1)2 i ( e 7)* =4
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13 (b)(i) (3 marks)
Outcomes Assessed: ME12-2
Targeted Performance Bands: E4

Criteria Marks
e Correct solution 3
e Correct integration to displacement 2
e Correct components of velocity 1
Sample Answer:
Find the components of displacement i=0

y=-g

y=—gt+c
_isb 152
whent=0,y=—— ..c,=——
2 2
. 152
Sy=-—gi+
2
=_g_t'+15\/5t+ ]
2 2

when t=0, y=30 ..c, =30

gt’ 15\/_2_

=—2_4
VeSS

152

'.y=—5t2+—§—t+30

wJEt
2

t+30

using g =10

152
2

e i+| =5+ t+30 |j

DISCLAIMER

Il
o

=5J§

when t=0,. x = c, >

152
LX=—

152
= =
2
1542
X=TI+C4

whent=0,x=0 ..c, =0

1572
X =—f
2
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13 (b)(ii) (1 mark)
Outcomes Assessed: ME12-2
Targeted Performance Bands: E3

Criteria

Mark

e (Correct solution

Sample Answer:

For the ball to reach the ground the component of j must equal zero.

)
—5z2+i2‘:t+30=0

—@i —# ~4(-5)(30)

2
(S 2(=5)

—-15;—/5-4_'\}712.5

-10
= 3.7 seconds (1 dp) taking ¢ >0
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13 (c)(i) (2 marks)
Outcomes Assessed: ME11-1
Targeted Performance Bands: E3

Criteria Marks
e Correct solution 2
e Correct equation of £~ without specifying domain 1

Sample Answer:

fog=y2(x+2)-1
=+2x+3

( fo g)_l is given by rearranging:
xX=4/2y+3

x: =3
& Y= , forx=>0
=g

19
DISCLAIMER
The information contained in this document is intended for the professional assistance of teaching staff. I does not constitute advice fo students. Further it is not the infention of CSSA fo provide
specific marking outcomes for all possible Trial HSC answers. Rather the purpose is fo provide teachers with information so that they can befter explore, understand and apply HSC marking
requirements, as established by the NESA. No guarantee or warranty is made or implied with respect to the application or use of CSSA Marking Guidelines in refation to any specific trial exam
question or answer. The CSSA assumes no liability or responsibility for the accuracy, completeness or usefulness of any Marking Guidelines provided for the Trial HSC papers.

6200-2




13 (c)(ii) (2 marks)
Outcomes Assessed: ME11-1
Targeted Performance Bands: E3

Criteria Marks

e (Correct solution
e Correct graph without correct domain

Sample Answer:

The domain of f (x) isx >0

.. the domain of (g(r)) is also x = 0.

v ¥
-

20
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13 (d) (3 marks)
Qutcomes Assessed: ME12-1
Targeted Performance Bands: E3-E4

Criteria Marks
e Correct solution 3
o Correctly sets up the statement that needs to be proved 2
e Shows that P(n) is true for n=1 1
Sample Answer:

Let P(n) be the proposition that 7" — 3" is divisible by 4 forn>1.

Whenn=1, LHS=7'-3'=4

=4x1

~. P(n) is true when n=1.
Assume that P(n) is true when n= k.

i.e. assume that 7* —3* =4 M, where M e Z*

Required to prove that P(n) is true when n=k+1.

i.e. required to prove that 7' —=3*' =4P, where P Z*

LHS = 7k+1 - 3&'-‘.-1

=7.7¢-3.3
=7(4M+3")-33
=Tx4M+73 =33
=7x4M+43"
=4(7M+3")

=4P, where Pe ZJ'

- if P(k) is true then P(k+1) is true.

.~. by the process of mathematical induction P(n) is true for n > 1.

DISCLAIMER
The information contained in this document is intended for the professional assistance of teaching staff. It does not constitute advice to students. Further # is not the intention of CSSA o provide
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13 (e) (2 marks)
QOutcomes Assessed: ME12-2
Targeted Performance Bands: E3-E4

Criteria Marks
e Correct solution 2
e Progress towards solution using the dot product 1

Sample Answer:

let AB= a and BC= b
since ABCD is a parallelogram
CD= —-g and DA= -~b

I’=g+é and Eé=g—b

to prove AC and DB are perpendicular we show AC -DB=0

(a+8)-(a—8)=|d [t
=0 since AB= BC

~ AC and DB are perpendicular

2

22
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Question 14 (15 marks)

14 (a)(i) (1 mark)
Outcomes assessed: ME12-4
Targeted Performance Bands: E3

Criteria Mark
e Correct solution 1
Sample Answer:
using the product rule:
i(xcos'I x) =X X———+1%cos ' x
dx < 1—x2
~1 X
=Ccos Xx— -
1-x"
23
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14 (a)(ii) (3 marks)
Outcomes assessed: ME12-4
Targeted Performance Bands: E3-E4

Criteria Marks
e Correct solution 3
e Correctly evaluates one integral 2
e Integration of all terms between x =0 and x = % 1

Sample Answer:
integrating both sides of i(x cos™ x) =cos™ x—
dx 1-x?
1
2 4 2
ji(xcos" x) de= jcos" x dv— | ——— dx
dx 0 o, 1- xz
0 ]
1 5
[xcos"x]% = jcos"x dx— __sind cosf db using x =sin@
4 T J ;l—sinz ]
S

1l
O Bt | —

lcos"-l_()cos"o cos V% ke sin@
2 2

cosé df
cos 9|

0

&

o]

O 1) | = © St 0 | —

K]

cos™ x dv— ——3+1
2

V3

cosTx dem 4l -2
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14 (b) (3 marks)
Qutcomes assessed: ME12-4
Targeted Performance Bands: E3-E4

Criteria Marks
e Correct solution 3
e Correct integration 2
e Correctly separates the differential equation 1

Sample Answer:

sinx

e

secx ya o
ydy =cosxe™ dx

integrating both sides:

J ydy= Jcos xe

-

£ . . d
el e+ since —(es“”‘ ) = cosxe
2 dx

givenx =0, y=0

5y

dx

sin.x

— esmn +c
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14 (c)(i) (2 marks)
QOutcomes assessed: ME12-4
Targeted Performance Bands: E3-E4

Criteria Marks
e (Correct solution 2

e Attempts to let d—P =0
dt

Sample Answer:

The carrying capacity is found by letting % =0
P —
10000
= P=50000 is the carrying capacity.
The initial population of kangaroos is 15% of the carrying capacity.
= F,=0.15x50000
=7500

1e. P=0 or 5- 0

14 (c)(ii) (1 mark)
Outcomes assessed: ME11-4
Targeted Performance Bands: E3-E4

Criteria Mark
e (orrect solution 1

Sample Answer:

The rate of increase is a maximum when the population is half the carrying capacity.

-c;—f is a maximum when P = 25000 kangaroos.
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14 (d)(i) (2 marks)
Outcomes assessed: ME12-5
Targeted Performance Bands: E3-E4

Criteria Marks
e Correct solution 2
e Finds the correct value of i or ©. 1

Sample Answer:

~_ 6
=700

=0.03

'u proportion =P
0.

03

proportion

np (1 - p)
7
_ 7200%0.03%0.97
- 200
=0.01206 (5 decimal places)
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14 (d)(ii) (1 mark)
Outcomes assessed: ME12-5
Targeted Performance Bands: E3

Criteria Mark
e Correct solution 1
Sample Answer:
. . 4
For 4 defective globes p = 200
=0.02
= 0.02-0.03
0.01206
=—(.829187...
=—0.83 (2 decimal places)
14 (d)(iii) (2 marks)
Outcomes assessed: ME12-5
Targeted Performance Bands: E3-E4
Criteria Marks
e Correct solution 2
e Attempts use of the table of P(Z < -:) values 1

Sample Answer:

To find P (4 <X< 5) we need to calculate the z — score of 5 defective globes
5

x=——-=0.025
200

0.025-0.03
0.01206
=-0.41459...

=—-0.41 (2 decimal places)
. P(4< X <5)=P(-0.83<z<-0.41)
= P(z<-0.41)~ P(z<-0.83)
=(1-P(z<0.41))-(1- P(2<0.83))
=(1-0.6591)-(1-0.7967)
=0.1376
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