
2019 Mathematical Methods Trial Exam 1 Solutions                                                                                                                                                            © itute 2018 

 

1 

 

2019 Mathematical Methods Trial Exam 1 Solutions 
© 2018 itute                   
 

Q1a  32 +−= kxy  

Q1b  43
2

+=+− xkx , 01
2

=++ xkx , 0=∆ , 
4

1
=k  

Q1c  03
4

1 2
=+− x , 3212

2
±=±=x , ( )0,32− , ( )0,32  

 

Q2a  ( )( ) 111 2 ++=+−++ aaaaaa  

( )( ) 11313 2 +−=+−++ aaaaaa  
 

Q2b 

( )( ) ( ) ( ) 111111 2462426 −−+−+=++−=− xmxmxmxxxx , 

1=m  
 

Q2c

( ) ( )( ) ( )( )( )( )111111 22242 +−++−+=++−= xxxxxxxxxxP  

( )( )( )( )( )( )13131111 +−+++−++−+= xxxxxxxxxx  
 
 

Q2d 

 
 

Q3  xxxx
eeee

−−
−=+ 77 , 086 =−

− xx
ee , ( ) 086

2
=−

− x
e , 

( )
4

32
=

− x
e , 

2

3
=

−x
e  

 

Q4a  

( ) ( )( ) ( )( ) ( ) ( ) ( )xfaxxaxaxaxf eeee ===−=−=−
222222

loglogloglog  
 

Q4b  ( ) ( )2
log axxf e= , ( ) ( )2

log ayyf e=  

( ) ( ) ( ) ( ) ( ) ( ) ( )222222
loglogloglog xyaayaxayaxyfxf eeee ==+=+

( ) ( )2
log axyxyf e= , .: ( ) ( ) ( )yfxfxyf +≠  

 

Q4c  ( ) ( )2
log axxf e= , ( )

( )
xa

ax
xf 2

2
2

1
×=′   

.: ( )
x

xf
2

=′  for { }0\Rx ∈  

.: ( )
x

xf
−

=−′
2

 for all { }0\Rx ∈ , this statement is the same as 

( )
x

xf
2

=′  for all { }0\Rx ∈  

Also, ( ) ( ) ( )2
log axxfxf e==− , .: ( ) ( )xfxf ′=−′  

 

 

                  
 

 

Q5  ( )( ) xxxfxgf =




=





=

3
2

2
3

2
3

 for 0≥x  

( )( ) xxxgxfg =




=





=

2
3

3
2

3
2

 for all Rx ∈ . 

.: ( )( ) ( )( ) 0=− xfgxgf  for 0≥x . 
 

Q6  Translate 
10

π
 units to the right, dilate in the y-direction by 

factor 4, dilate in the x-direction by factor n , translate 9 units up. 
 

Q7   

 
 

Q8a  ( )∫=

b

a

dxxfA  

Q8b  ∫ 












+







b

a

dx
x

f

2

2

2
2

2  

Q8c  ( ) ( )abAabA −+=−×+×× 222222  
 

Q9a  1.0
000100

00010
==p , ( ) 015.0

400

9.01.0ˆsd =
×

=P  

Q9b  ( ) 5.010.0ˆPr =>P  

Q9c  ( ) ( ) ( ) 155Pr175.0ˆ025.0Pr7010Pr ≈≤≤−=≤≤=≤≤ ZPN  
 

Q9d  ( )13.0,07.0  
 

Q10a  ( ) 12sin2
4

4

=∫
+

−

α
π

α
π

dxx , ( )[ ] 12cos 4

4

=−
+

−

α

α

π

πx  

12
2

cos2
2

cos =







−+








+− α

π
α

π
, ( ) ( ) 12sin2sin =+ αα

( )
2

1
2sin =α , 

6
2

π
α = , 

12

π
α =  

Q10b 







<<

24

7

24

5
Pr

ππ
X ( )∫=

24

7

24

5

2sin2

π

π

dxx ( )[ ]24
7

24
52cos

π

πx−=  









+







−=

12

5
cos

12

7
cos

ππ








=








+







=

12

5
cos2

12

5
cos

12

5
cos

πππ

32
2

cos1
2 6

5

−=
+

=
π

 

 

      Please inform mathline@itute.com re conceptual  

      and/or mathematical errors 

 


