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SECTION 1 
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Q1  Asymptotes are ( )3
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2
−±= xy  

x-intercept: ( )0,3  ; y-intercepts: ( )2,0 −  and ( )2,0   B 

 

Q2  016826 22 =+++− yyxx , 

( ) 891644296 22 +=+++++− yyxx  
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Q4  For ( )12arcsin −x , 1121 ≤−≤− x , .: 10 ≤≤ x   C 
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Q6  ( ) 2222232
piiiiiiii

nnn −===+     D 

 

Q7  ( )( )( ) 07115 23 =−−−=−+− γβα zzzzzz   

Coefficient of 2
z : ( ) 5−=++− γβα ,  .: 5=++ γβα  E 
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Q9         B 

 
 

 

Q10  After t  minutes, Q kg of salt is in t21500 −  litres of 

solution, .: concentration is 
t

Q

21500 −
 kg per litre 

Rate of inflow 1682 =×=  kg per minute (2 kg of salt per litre?) 

Rate of outflow
t

Q

t

Q

−
=×

−
=

750

5
10

21500
 kg per minute 

.: 
t

Q

dt

dQ

−
−=
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5
16      A 

 

Q11  
dx

dy
hyy nn ×+≈+1  

10 =x            20 =y                                1
3 −=−= xyx

dx

dy
      

1.11 =x          ( ) 9.111.021 =−+≈y            D 

 

Q12         C 

 

Q13  1+= xu , 
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+
=

xdx

du
, 21

2 +=+ xu  

When 0=x , 1=u ; when 2=x , 3=u  
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Q14  At xy = , 
dx

dy
 is undefined; when xy < , 0<

dx

dy
;  

when xy > , 0>
dx

dy
     C 

 

Q15  20|~| =a , 20|
~

| =b , 
5
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|
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||~|

~
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cos −==
ba

ba
θ  

25

7
1cos22cos
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Q16  kjmia
~

3
~~

4~ −+= , kjnib
~~~

2
~

−+−= , where m , +∈ Rn  

100|~| 2 =a , .: 35=m ; 0
~

.~ =ba , .: 5=mn , .: 
3

3
=n  A 

 

Q17  ( ) ( )∫ −−+−= dtkejtittv
t ~

20
~

2cos20
~

2sin4~ 2  

ckejtit t ~~
10

~
2sin10

~
2cos2 2 +++= −  

Given ( ) 00~ =v , .: kic
~

10
~

2~ −−= and 

( ) ( ) ( )kejtittv t ~
1010

~
2sin10

~
22cos2~ 2 −++−= −   D 

 

Q18  North-south: 0120cos460cos21 =°+°+   

East-west: 05335120sin460sin2 >−=−°+°  

.: the net force acts in a easterly direction. 

The initial state of motion is not specified! 

Assume that the body is initially at rest (or moving to the east), it 

will move to the east.       E 
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Q19  ( ) jtittv
~

2cos4
~

2sin3~ += , ( ) jtit
dt

vd
ta

~
2sin8

~
2cos6

~
~ −==  

Net force am~= jtit
~

2sin40
~

2cos30 −=  

|Net force| ttt 2sin7009002sin16002cos900 22

2 +=+=  

.: the max. magnitude of the net force 40700900 =+=  C 

 

Q20  Net force 6.198.938.95 =×−×=  N 

Acceleration 45.2
8

6.19

mass total

forcenet 
===  m s

-2
  

After 2 seconds, 9.4245.20 =×+=+= atuv m s
-1

   B 

 

Q21  xa 4−= , x
dx

vd
4

2

1 2

−= , x
dx

vd
8

2

−= , cxv +−= 22 4  

Given 0=v  at 5=x , .: 100=c  and 22 4100 xv −=   

At 3=x , 64
2 =v , .: 8|| =v     A 

 

Q22  In 40 ≤≤ t , distance ( )( ) 27942
2

1
=+=  

In 84 ≤≤ t , distance ( ) 2494
16

98

4

2
=








+−−= ∫ dtt  

In 98 ≤≤ t , distance ( ) 4375.294
16

99

8

2
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+−−−= ∫ dtt  

Total distance 4.53≈      E 

 

 

SECTION 2 
 

Q1a  
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Let 0=
dx

dy
.  .: 1=x  and 1−=y  

The stationary point is ( )1,1 − . 

 

Q1b  2−=x , 4=x , 0=y  
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Q1dii  By CAS, 85.12=V  cubic units 

 

 

Q2ai  iz 331 −= , ( ) ( ) 321233||
22

1 ==−+=z  
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Q2aii  
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3
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π
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3

4
arg4arg 1

4

1

π
−== zz   
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3

2
Arg

4
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π
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Q2aiii  iz 331 −=  is a root of 0324
3 =+z , .: iz 33 +=  is 

also a root. 

.: ( )( ) ( )( )( ) 033333243 =−+−−−=+ pzizizz  where Rp ∈  

( )( ) 01232324 23 =−+−=+ pzzzz  

.: 32412 =− p , .: 32−=p  

The other 2 roots are i33 +  and 32− . 

 

Q2bi  ( )( ) ( )( )iiiiiziz 23323322 11 −++−=−+  

( )( ) 433 =+−= ii  

 

Q2bii  Let iyxz += .  

( )( ) =−+ iziz 22 ( )( ) 4)2()2( =+−++ iyxiyx  

.: ( ) 42
22 =++ yx  

 

Q2biii   
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Q2c  Let the line be cmxy += . It passes through ( )2, −k  and 

( ))2(,0 k+− , where 0<k . 

.: )2( kc +−=  and 1
0

)2(2
=

−

++−
=

k

k
m  

.: )2( kxy +−=  is a tangent line to ( ) 42
22 =++ yx . 

Solve the two equations simultaneously: 

( ) 42)2(
22 =++−+ kxx , .: 0422

22 =−+− kkxx  and its 

discriminant 0=∆ , i.e. ( ) ( )( ) 04242 22
=−−− kk  

.: 0324 2 =+− k , .: 22−=k  since 0<k . 
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Q3bi  ( ) acOAOCBDABADAP ~
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Q3bii  ( ) OAOCOAOAOBOAOPAP −+=−=−= ββ  

( ) ( )acaca ~1~~~~ βββ −−=−+=  

 

Q3biii  From parts i and ii, ac ~

2
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Q4b  2
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Q5ai  agT 221 =−  

 

Q5aii  aTgT 5sin5 12 =−+ θ ; aTg 3sin3 2 =−θ  

 

Q5aiii  Add up the three equations: 

sidesright   theof sumsidesleft   theof Sum =  

agg 102sin8 =−θ , .: 
( )

5

1sin4 −
=

θg
a  

 

Q5aiv  Net force is zero for the system to be in equilibrium,  

.: 0=a , 
( )

0
5

1sin4
=

−θg
, 

4

1
sin =θ , °≈ 5.14θ  

 

Q5bi                                            normal reaction force M  
 

 

 

 

  

 normal reaction force N                                               force of friction 

                                                                                    on 5-kg block   

                                                                                   M01.0  
                                         force of friction 
                                         on 3-kg block N11.0  
                                                     

 

                     °30                        

 

                                                                             weight g5  

                            weight g3  

 

Q5bii  3 kg: agg 330cos311.030sin3 =°×−° , 97.3≈a  m/s
2
  

5 kg: agg 530cos501.030sin5 =°×−° , 82.4≈a  m/s
2
  

 

Q5biii  Both blocks start from rest. The 5 kg block moves 3 extra 

metres when it collides with the 3 kg block at time t seconds. 

.: 
22

82.4
2

1
397.3

2

1
tt ×=+× , .: 66.2≈t s 
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