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Q1a Limiting friction ( )( ) 1408.9100
7
1

==== mgN µµ newtons. 
                                                          

                                                         N 
 
 
   Applied F = 120                                          Friction 120 
 
 
                                                         mg 
 
The applied force 120 N is lower than the limiting friction 140 N 
∴friction force is 120 N in the opposite direction to the applied 
force. Hence the resultant force is zero. Since the crate is at rest, 
it will remain at rest according to Newton’s first law. 
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Q2 
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                       O            a            A 
 

=AB b − a, =OC a + b.  
Since OCAB ⊥ , =•∴ OCAB (b − a).(a + b) = 0. 
Expand to obtain b.a + b.b − a.a − a.b = 0, 
∴b.b − a.a = 0 or .022 =− ab  

.ba =∴  Hence the parallelogram OACB is a rhombus. 
 
 
Q3a ( ) ( ) ( ) ( ) ( )xTanxxxTanxTanxf 111 1 −−− +=+= , 

( ) ( ) ( ) ( ) .
1

1
1

11 2
1

2
1

+
+

+=







+
++=′ −−

x
xxTan

x
xxTanxf  

 

 
 
 
 

 
 
 
 
Q3b At the point of inflection, ( ) .0=′′ xf  
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,022 =−∴ x ,1=x ( ) ( ) .
24

2111 1 ππ
=






=+= −Tany   






∴

2
,1 π . 

 

Q4a ,82 2 =− xyy ( ) ( )82 2

dx
dxyy

dx
d

=− , 

( ) .022 2 =





 +−

dx
dyyxy

dx
dy  ,22 2y

dx
dyxy

dx
dy

=−∴  

( ) .12 2y
dx
dyxy =−∴  Hence ( ) .12

2

xy
y

dx
dy

−
=  

 
Q4b When ,2=y ( ) ( ) ,8222 2 =− x .1−=x  

( )( ) .
3
2

2112
22

=
−−

=∴
dx
dy  

 
 
Q5a ( ) ( ) ( ) 18393231892 2323 −+−=−+− iiizzz  

.018271827 =−++−= ii  
∴ iz 3=  is a solution of .01892 23 =−+− zzz  
 
Q5b Hence iz 3− is a factor of 1892 23 −+− zzz . Since 

1892 23 −+− zzz  has real coefficients, iz 3+∴  is also a 
factor. 

( )( )( )pzizizzzz −+−=−+−∴ 331892 23 . 
( )( )( )pii −−=−∴ 3318 , .2=∴ p  

∴ the solutions are 3i, −3i, 2. 
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Q7 
( ) ( ) ( ) ( )( ) ( ) ( )∫∫ −== dxxxxdxxxxy sincoscos1sincossin 2222  

( ) ( )( ) ( )∫ −= dxxxx sincoscos 42 . 
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Q9a The discriminant of 542 ++ xx  is ( )( ) ,451442 −=−=∆  
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,3=∴A 2=B . 
 
Q9c The turning point is ( )1,2− . 2−=∴a . 
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( ) ( ) π=−= −− 0tan33tan3 11 . 
 
 
 

Q9d Consider ( ) ( )7tan5 1 += − xxf , it has a range of 

.
2

5,
2

5






−

ππ   

( )7tan5
2

5 1 +<−∴ − xπ  for all x, ( )
2

57tan50 1 π
++<∴ − x . 

Hence  
2

5π
>c . 

 
 
 
 
      Please inform mathline@itute.com re conceptual, 
      mathematical and/or typing errors 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


