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NSW Year 11 Mathematics Extension 1 Final Examination Solutions and marking guidelines

SECTION |

Answer and explanation

Syllabus content, outcomes and
targeted performance bands

Question1 A
t >, P=100+300e"* —100"

ME-C1 Rates of Change
ME11-4 Band E2

Question2 B
1,2,3 4,5
4 x3x3 since last digit can only be a 1, 2 or 5.

Therefore, there are 36 options.

ME-A1 Working with Combinatorics
MEI11-5 Band E2

Question3 C

. T . Vg LT
2s1n(x +§) =2sinx cos— + 2cosx sin—

=2sinx xl+2cosx X ——
2 2

=sinx ++/3 cosx

ME-T2 Further Trigonometric Identities
ME11-3 Band E2

Question4 D
y=3x"+4
Interchanging x and y,
x=3y’+4
3y’=x-4

ME-F1 Further Work with Functions
ME11-2 Band E3

Question5 B
yi=f(x)=y=1Jf(x)

y-intercept should be +3 = A is incorrect.

For 2 <x <3, yis undefined = C is incorrect.

x-intercept should be 3 and vertical asymptote at x = 2

= D is incorrect.

ME-F1 Further Work with Functions
ME11-2 Band E2

Question6 D
cosec’d _ cosec’d
l+tan*0  sec’ O

_cos’ 6
sin 6

=cot’ @
1-2Y

_(-r)

4

ME-T2 Further Trigonometric Identities
ME11-3 Band E3
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NSW Year 11 Mathematics Extension 1 Final Examination Solutions and marking guidelines

Answer and explanation

Syllabus content, outcomes and
targeted performance bands

Question7 C

1-x :1+y
x(1+y)=y(x—1)

X+xy=y-—xy
x+2xy -y =0

ME-F1 Further Work with Functions
ME11-3 Band E3

Question8 A
f(x)=cos' x +sin”' x +tan"' x
Domain: [-1,1]

cos 'x +sin'x =

f(x)z%ﬂan’lx

x=-1

V4 RPN
f(—l)—Ethan =D 2

x=1 3
V4 Sy 3T
f(l):5+tan )= 2

3z

T
S—<y<—
477,

ME-T1 Inverse Trigonometric Functions
ME11-3 Band E3

Question9 D

1,3,5,7,...,97,99

(3,99), (5,97), (7, 95), ..., (49, 53)

= 24 pairs + number 1 + middle number (51) + extra
=24+1+1+1

=27

ME-A1 Working with Combinatorics
ME11-5 Bands E3-E4

Question 10 D
10 10 10 10
(1+x)m= + X+ x4+ x'
0 1 2 10
Letx=3.
10 10 10 10 10
4" = +3 +3? +3° +..+39
0 1 2 3 10
10 10 10 10
4 —1=3 +3° +3° +..+3"°
1 2 3 10

ME-A1 Working with Combinatorics
ME11-5 Band E4
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SECTION 11

Sample answer

Syllabus content, outcomes, targeted
performance bands and marking guide

Question 11

ME-F2 Polynomials

s _ .3 2 _
(a (@) Let P(x)=x"+3x" —13x —15. ME11-2 Band E2
P(=1)=(=1)" +3(=1)* =13(-1) - 15 e Gives the correct solution .......... 2
=—1+3+13-15
=0 * Attempts to factorise
-.x +1is a factor of P(x). the polynomial
Pl e x® 4307 —13x —15 expression using the
() =x"+3x" —13x — root x =—1,—5or3
=(x + (x> +2x —15) (By inspection) OR equivalent merit.............. 1
=(x+D(x+5)(x-3)
(i) y ME-F1 Further Work with Functions
A ME11-2 Bands E2-E3
e Gives the correct solution ......... 2
5 /\ | 3 e Attempts to apply
— - 5 > result from part (a)(i)
/ \ \/ OR equivalent merit.............. 1

xP+3x?=13x-15>0

—5<x<—1Lx>3 (or (-5,-1)u(3,))

2x =5 ) 2
b <2 |Bx-2),x ==
(b) (3)6_2 j(x ), x 3

(2x =5)(3x —=2)<2(3x —2)
2(3x —2)* = (2x - 5)(3x —=2)>0
(3x =2)[2(3x -2)-(2x =5)]>0

(Bx —2)(dx +1)>0

yA

=Y

SRS

1\ O
4

1 2 . 2
X<——,Xx >— sInce x #—
4 3 3

ME-F1 Further Work with Functions
ME11-4 Bands E2-E3

e QGives the correct solution ......... 3

e Gives the solution

1
but concludes x < L X2— ...... 2
*  Shows some understanding
of the problem ................... 1

4 TEN_Y11_MEx1_SS_2021
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Sample answer

Syllabus content, outcomes, targeted
performance bands and marking guide

(© 'C,=2x'C,
8! o 7!
B—k)k! (7-Kk)'k!
&x 7! 7!
=2x
@—k)T-k)k! (7-k)k!
4=8-k
k=4

ME-A1 Working with Combinatorics
ME11-5 Bands E2-E3
*  Gives the correct solution . ........ 2

*  Shows some understanding
of the problem ................... 1

o (o] LG

. . [6),(1Y
The coefficient of x~ = 29— 1| .
4 4
6 4
2? 1 =15x22xi
4 4 28
s
64

ME-A1 Working with Combinatorics

MEI11-5 Band E3
e (QGives the correct solution......... 2
e Uses the binomial theorem

OR equivalent merit.............. 1

(e) Prove tan6 tang =secO —1.

Lettztang,tanﬂziz,secﬁz1+tz.
2 1—1¢ 1—1¢
LHS = tan&tang RHS =secd -1
_ 2 < :1+zz_1
1-¢ 1-¢*
2 1+ -(1-1%)
-7 -7
2
s
.. LHS =RHS

ME-T?2 Further Trigonometric Identities

ME11-3 Bands E2-E3
e Gives the correct solution .. ....... 2
e Correctly substitutes

to form an expression

in terms of  OR

equivalent merit.................. 1

Copyright © 2021 Neap Education Pty Ltd
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Sample answer

Syllabus content, outcomes, targeted
performance bands and marking guide

2
. 2 -1l _~
€3] s1n{ cos [ 5)]
Let @=cos™ (—%)
5

cosf = —% (second quadrant)
5 V21
0
2
. 21
sinf =———

5
sin26 =2sinf@cos@

w22

ME-T1 Inverse Trigonometric Functions
MEI11-3 Band E3
e Gives the correct solution ......... 2

e Shows some understanding of the
problem..........c.cooiiiiiiina.. 1

Question 12

(@ (@)

ME-F1 Further Work with Functions

ME11-2 Band E2
e Gives the correct sketch........... 2
e  Gives some correct

features of the graph

OR equivalent merit.............. 1

TEN_Y11_MEx1_SS_2021
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Sample answer

Syllabus content, outcomes, targeted
performance bands and marking guide

(ii) y

ME-F1 Further Work with Functions

MEI11-2 Band E3
*  Gives the correct sketch........... 2
e Graphs a square-root

graph based on the given

graph, or y =f |x| based

on the given graph.
OR
*  Gives some correct

features of the graph

OR equivalent merit.............. 1

(b) @) Thegraphoff(x):|x+2|+|x—2|:
A
8__
y=f(x)
6__
2__
| | | >
X
-4 -2 0 2 4
xX+2,x2-2
|x+2|=
—x -2, x<-2
x—2,x2>2
|x—2|=
—x+2,x<2
2x,x 22
f(x)=44,-2<x<2
2x,x <=2

ME-F1 Further Work with Functions

ME11-2 Bands E2-E3
e @Gives the correct sketch........... 2
¢ Gives some correct

features of the graph

OR equivalent merit.............. 1

Copyright © 2021 Neap Education Pty Ltd
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Sample answer

Syllabus content, outcomes, targeted
performance bands and marking guide

(i) A f)=2x+6

/

y=fx)

I 1 T >
_4/ o 0 2 4

ME-F1 Further Work with Functions
MEI11-2 Band E2

e @Gives the correct sketch........... 1

1
.. The sand level is rising at — cm/s when
V3

itis 2 cm deep.

(iii))  For f(x) = h(x), ME-F1 Further Work with Functions
2y 16=4 ME11-3 Bands E2-E3
r=—] e Gives the correct solution ......... 1
f(x)2h(x)=>x <1
(©) ME-C1 Rates of Change
Q ME11-4 Band E3
e  Gives the correct solution ......... 3
e Makes some correct
use of the chain rule
to attempt to find the
h rate of change.................... 2
3
e  Establishes that V' = zh
Given: av =1lcm’/s 12
“dr OR equivalent merit.............. 1
dh_dv_ dn voE
dt dt dv 3
=1x 4 > Similar triangles = — = 10
wh 20
po, B4 b
dt w2 2
2
_1 y=" h h
T 312
ok’
12
dv il
dh 4
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Sample answer

Syllabus content, outcomes, targeted
performance bands and marking guide

@ tanx=tan’ ( ! J i ( ! j
‘= m[ml (1] @]
o} ()

<= oo =~

ME-F1 Further Work with Functions
ME-T2 Further Trigonometric Identities

ME11-2, 11-3 Band E3
*  Gives the correct solution . ........ 2
*  Shows some understanding

of the problem ................... 1

!
(e)  Total arrangement = %

Number of arrangements when all the vowels
316!

are together: —
2!

.. Number of arrangements when all the vowels

1 316!
are not together: 836 =18 000
21 2!

ME-A1 Working with Combinatorics
MEI11-5 Band E3

e  (Gives the correct solution ......... 2

*  Finds the number
of arrangements
where all the vowels
are together OR
equivalent merit.................. 1

Copyright © 2021 Neap Education Pty Ltd
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Sample answer

Syllabus content, outcomes, targeted
performance bands and marking guide

Question 13

() LetP(x)=x*-3x"-6x"+ax+b ME-F2 Polynomials
5 e @Gives the correct solution ......... 3
P'(x)=12x"—18x—12=0 (triple root)
2x% —3x-2=0 e Obtains a correct
(zx + 1)(x _ 2) =0 value fqr aorb '
OR equivalent merit..........c.... 2
1
xX=——,x=2
2 e Obtains ONE
. x =2 is the triple root since P(x) is MONIC. correct equation
P'(2)=0=4(2) =92y -12(2)+a=0 OR equivalent merit.............. 1
-28+a=0
a=28
P(2)=2*-3(2)*-6(2)* +2a+b =0
-32+2a+b=0
Substitute a =28 = —-32+2(28)+b =0
b=-24
3 2 _ ME-F2 Polynomials
®) 47+ 7’; Thxt24=0 ME11-2 Bands E2-E3
Let a, p and 8 be the roots. e Gives the correct solution ......... 3
1 .
a (—Jﬂ =-6 «  Obtains THREE
@ correct roots.
p=-6 OR
o+ 1 +f= _7 *  Obtains ONE correct
a 4 root AND £k value.
Substitute f = —6=> ¢t + - —6 = OR
o 4 * Equivalent merit ................. 2
+ l — H =0
a 4 «  Obtains ONE

40’ —17a+4=0
(4a-D(a-4)=0

.'.oz=l ora=4

Hence, the three roots are i,4 and —6.

Gj(zm GJ(_@ cace)=X
gl K
2 4

k =98

correct root.
OR

e Obtains TWO
correct equations.

OR
* Equivalent merit ..........o0ue.. 1

10
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Sample answer

Syllabus content, outcomes, targeted
performance bands and marking guide

ME-F1 Further Work with Functions

(c) (1) Theinverse of f(x) is NOT a function since
. . MEI11-2 Bands E2-E3
f(x) is NOT a one-to-one function. i i
e Gives the correct solution .......... 1
(i) f(x)=x>—6x+10 ME-F1 Further Work with Functions
5 *  Gives the correct solution ......... 1
=(x-3) +1
The largest domain of f'(x)containing x =0
for which £ (x) exists is x <3 or (—,3].
B 3 41 ME-F1 Further Work with Functions
(i) Lety =(r-3) +1. ME11-2 Bands E2-E3
Domain f(x): (—0,3]=> Range f ™' (x):(—=0,3] |+  Gives the correct solution ......... 2
Range f(x): [1,00)= Domain f ' (x) :[1,0)
) e Shows some understanding
Interchanging x and y: of the problem . .......cocveunn... 1
x=(-3) +1
(-3 =x-1
y=3tJx-1
s f ' (x)=3-+/x —1 since range f ' (x) : (—0,3]
(iv)  Forf(x)=f""(x) ME-F1 Further Work with Functions
0 ME11-2 Bands E2-E3
=>fx)=f"(x)=x
FE=() e Gives the correct solution .......... 1
Sox®—6x+10=x
x*=7x+10=0
x-2)(x-5=0
x=2,5
= x =2sincex <3
.. The point of intersection is (2,2).
(d) 13 cards from 52 ME-A1 Working with Combinatorics
Combinations: MEL1-5 Band E3
e Gives the correct solution .......... 2
Aces Kings Others
3 3 7 e Obtains at least TWO
4 6 correct combinations
3 6 OR equivalent merit.............. 1
4 5

wneero (Y
G

=670687512
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Sample answer

Syllabus content, outcomes, targeted
performance bands and marking guide

(e)  Prove sin40°+ cos70° = cos10°. ME-T2 Further Trigonometric Identities
LHS = sin40° + cos 70° MEI 1f3 . Band E3
_ §ind0°+ sin 20° *  Gives the correct solution ......... 2
=251n(40 +20 jcos(40 —20 j e Uses the sum
2 2 to produce identities . ............. 1
=2sin30°cos10°
=2X l x cos10°
2
=cos10°
=RHS
Question 14
. _ B ke ME-C1 Rates of Change
@ @ 2‘ 100~-100e ME11-4 Bands E2-E3
d—v =-100e ™ x—k (chain rule) Gives the correct proof............ 1
t
=—k(100—-100e —100)
=—k(v —100)
. v =100-100e™™ is a possible equation to
this differential equation.
.. _ B ke ME-C1 Rates of Change
) v =100-100 ME11-4 Bands E2-E3
t=10s, v =40 m/s . .
e Gives the correct solution ......... 1
= 40=100-100e "
100e ™" =60
e " =0.6
I = In(0.6)
-10
=0.0511 (correct to twodecimal places)
_ B —0.0511s ME-C1 Rates of Change
(i) v =100-100 . ME11-4 Bands E2-E3
t=25s=v =100-100e «  Gives the correct solution ......... 1
=72.13 m/s (correct
to four decimal places)
(iv) >, 100e """ —0 ME-C1 Rates of Change
100 100" _5 100" MEIl1-4 Bands E2-E3
v =i be - e Gives the correct solution .. ....... 1
v =100 m/s

12
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Sample answer

Syllabus content, outcomes, targeted
performance bands and marking guide

V) A

1004+ -=-=--===-----

~Y

ME-CI1 Rates of Change
MEI11-4 Bands E2-E3

e QGives the correct sketch. .......... 1

(b)  f(x)=3cos™(5-2x)
Domain: —1<5-2x <1
-6<2x<4

3>2x2>2

S 2<x <3

Range: 03%3 T

S 0<y<3n
When x =2, f(2)=3cos ' (1)=0
A
3z +
2 +
3z |
2

T -+

| >

o | X

ME-T1 Inverse Trigonometric Functions

ME11-3 Bands E2-E3
e Gives the correct solution ......... 3
e Obtains correct

domain and range

OR equivalent merit.............. 2
e Obtains correct

domain andrange ................ 1

Copyright © 2021 Neap Education Pty Ltd
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Sample answer

Syllabus content, outcomes, targeted
performance bands and marking guide

©  A+x)°=1+x)?1+x) ME-A1 Working with Combinatorics
LHS = (1 5 MEI1-5 Bands E3-E4
=(+x) e Gives the correct solution .......... 3
15 15 15) ,
= + X+ x°+
0 1 2
15 15 15 e  Makes substantial
( }CSJ{ jX4+ +( jx's
3 4 15 progress towards
15 finding the coefficient
is the coefficient of x *. . .
4 of x” in the expansion
RHS = (1+x)(1+ x)’ of (1+x)*(1+x)’ OR
(1+x)"? =(12J+[12Jx +[12jx2 n equivalent merit.................. 2
0 1
12 12 12
X+ x4+ e  Gives correct
3 15 15
3 3 3 explanation that [ J
d+x) =" |+ . o\
0 1 3 is the coefficient
3 3\(12 of X% v 1
Coefficient of x* =
0 1
3
3
15 12 12 12
+ + +
4 4 1)\ 3 2 ) 2 1
@ G Prove c0s360 = 4cos’ 6 —3cosd. ME-T1 Inverse Trigonometric Functions
ME11-3 Band E3
cos36 =cos(260 +6) . )
. ) *  Gives the correct solution ......... 2
=c0s260cosf —sin20sinf
=(2cos’ @ —1)cos@ —(2sinfcosH)sind |, Makes substantial
=2c0s’ @ —cos@ —2cosOsin’ @ progress in expanding cos36...... 1

=2co0s’@ —cos@—2cosO(1—cos’ )
=2c0s’0 —cos@—2cos@+2cos’ O
=4cos’@ —3cosb

14
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Sample answer

Syllabus content, outcomes, targeted
performance bands and marking guide

(i)  sin20 =cos(90°—20)

ME-T1 Inverse Trigonometric Functions

Let 0 < 18°, ME11-3 Band E4
e Gives th tsolution ......... 2
= sin(2x18°) = cos(90° - (2x18°)) tves the cofrect Solution
=cos(3x18°) e Attempts to apply answer
2sin18°cos18° =4cos’ 18° —3cos18° f(;(}){m pa.rt (?)(i) ' X
(from part (d)(i)) equivalent merit..............
2sin18°=4cos*18° -3
2sin18°=4(1-sin’18°)-3
4sin*18°+2sin18°—1=0
i, T s P _
sin1go = 222 ~ 4D
2(4)
~2+420
8
24245
8
145
4
c.sinl8° = —— since sin18°>0 as
it is in the first quadrant.
15
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