
 

2023 NSW ESA Mathematics Advanced Solutions                                                                                                                         © itute 2023 

 

1 

2023 NSW ESA Mathematics Advanced Solutions 
                                                                                                     © itute 2023                             

Section I 
 

1 2 3 4 5 6 7 8 9 10 

D D A B A C A B D C 
 

Q1                D 
 

Q2  ( )DS , : 

( )3,4 , ( )4,4 , ( )5,4 , ( )6,4 , ( )4,3 , ( )5,3 , ( )6,3 , ( )5,2 , ( )6,2 , ( )6,1  

12

5

24

10
Pr ==                     D 

 

Q3  01 >− x , 1<x             A 
 

Q4                     B 
 

Q5   ( ) ( ) ( ) 0
01

1

0

==+ ∫∫∫
aa

dxxfdxxfdxxf  .: ( ) 01
1

=+− ∫
a

dxxf  

.: ( ) 1
1

=∫
a

dxxf   .:  ( ) 1111
1

−=−+−=∫−a

dxxf           A 

 

Q6  Consider ( )xf ′ .                            C 

 

Q7  ( ) ( )( ) ( ) ( ) ( ) 851555 −=′′=′′=′ gfggfy .                          A 
 

Q8  bxa =3log , bxa =log3 , 
3

log
b

xa = , 3
b

ax =            B 

 

Q9  ( ) ( ) ( ) ( )xfxfxfxf −=−                                                                 D 
 

Q10   

2

2

2









==

a

x

a

x
y  i.e. horizontal dilation by a factor of a  

.: aLPQaST ==                   C 

 

 

 

Section II 
 

Q11  3=a , 4=d , ( ) 594115315 =−+=t  
 

Q12a  ( ) 21.041.035.023.0100 =×+×+×+×+×=XE  
 

Q12b  

( ) 8.021.041.035.023.0100 222222 =−×+×+×+×+×=XVar  

( ) 9.08.0 ≈=Xsd  
 

Q13  0=t , 4000=P , ( ) 25001500
2

3000 22
+=+=

tt
ecetP  

 

Q14  ( )2
126 +== x

dx

dy
m    At ( )1,0 , 6=m , tangent is 16 += xy  

 

Q15a  450000181.13 =x , 34140≈x  dollars 
 

Q15b  Interest rate per quarter 015.0%5.1
4

%6
=== ,  

10 years 40=  periods 

Amount 38.463177268.548535 =×=  dollars  
 

Q16  Arc 03171.41.22
360

110
≈××= πPQ  

Line segment 44044.3
2

110
sin1.22 ≈

°
×=PQ  

Perimeter ( ) 8.23arcline0.86.32 ≈+−+= PQPQ m 
 

 

 

 

Q17  Let 12 += xu , x
dx

du
2=  

( ) cxcuduudxxx ++=+==+ ∫∫ 2
3

2
3

2
1

1
3

1

3

1

2

1
1

22
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Q18c  When 23=x , 2.3−=y  i.e. negative gas usage, not making 
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Q19b  At the intersections, ( )( )xxx +−=− 311 , 4−=x  or 1=x  
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Q24b  Area of concrete path 
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Q25c  Let 100=n  and 0=nA  
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Q27a  Translations: 6=b , 7=c  .: 76 +−= xay  

( )5,3 − ,  .: 4−=a  
 

Q27b  
6

7
<m  and 

( )
4

96

57
−=

−

−−
>m   .: 

6

7
4 <<− m  

 

Q28  Let 1863
2

=−−= xx
dx

dy
 where 0>x  

.: ( )( ) 013 =+− xx   .: 3=x  

28383 2323 +−−=+−−= xxxcxxxy  Q  ( )6,1−  is on the curve 

At 3=x , 22−=y   .: ( )22,3 −R  
 

Q29a  ( ) 03624 2 =−=′ xxxf , ( ) 032 =− xx   Mode
3

2
=x  

 

Q29b  ( )∫ ≤≤−=−
x

xxxdttt
0

432
10     ,34112 ,  

Cumulative distribution function ( )








>

≤≤−

<

=

1             1

10     34

0             0
43

x

xxx

x

xC  

 

Q29c  At the mode, 5.0
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Q30b  x-intercepts: ( ) 0=xf , ππ 2,,0=x  
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Q32b  At the intersections, kee xx += −−2  .: ( ) 0
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