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Part I 
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  ∴ either C or D. The x-intercepts 

at 2=x  and 6=x . ∴ D. 

 

Q2    x is in the third quadrant. 
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Q3    Sketch ( )xy 2sin 2
=  and 
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=y . There are 8 

intersections in π20 ≤≤ x .     E. 
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Q5    The complex number is in the third quadrant. 

         213 =+=r ,  
3

1
tan

−

−
=θ , 

                                         
6

7π
θ = .       E. 

 

 

Q6    
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cos2 iiz −=−−=
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.          A. 

 

 

Q7    ( ) ( ) ( )842 23
−+−= zzzzP  

                  ( ) ( )2422
−+−= zzz  

                  ( )( )42 2
+−= zz  

                  ( )( )( )izizz 222 +−−=                      D. 

 

 

Q8    33 =−
−

z ,  93
2

=+z , 

                             ( )( ) 933 =++ zz  

                             ( )( ) 933 =++ zz                     A. 

 

        Note:  ( ) yixyixz ++=++=+ 333  

                            ( ) ( ) 33 +−=−+= yixyix  

                            3+= z  

 

 

Q9    izz +=−1 , izz 11 −
−=− , all the complex 

numbers that are equidistant from ( )0,1  and ( )1,0 − . 

         A. 
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Q11  When 0,1 == yx  

                   2log,2 eyx ==  

                   3log,3 eyx ==  

                   4log,4 eyx == . 

 

         Estimated area  

     ( ) ( ) 13log2log
2

1
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1
×++×+= eee  

        ( ) 14log3log
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×++ ee  
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3log2log eee ++=  

     12log e=                                   D. 

 

 

Q12  ( ) dxx
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Q13  
( )
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xx∫ −3

3
dx

xx∫ 
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                             ( ) cxx ee +−−= 3loglog        B. 

 

 

Q14  From the graph of the derivative, function f 

has zero gradient at x = -2 and 2. At x = 2, the point 

of f is an inflection point. At 2−<x , gradient of f is 

negative.                                                        B. 

 

 

Q15  ( ) dx
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xf ∫ 
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                 ( )dxx∫ −= cos  
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     ( ) xxf sin1−=∴ .                                    B. 
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Q17  ax = ,           ( )afy =      

         hax += ,     ( ) ( )ahfafy '+≈ . 

 

         0=x ,            2=y  

         2.0=x ,         2.20cos2.02 =+≈y    

         4.0=x ,         1.0cos2.02.2 +≈y             C. 

 

Q18  Since the four vectors form a quadrilateral, the 

resultant is zero, i.e. 

                          p + q + r + s = 0, 

                    ∴  p + q = – r – s                           E. 

 

Q19  Magnitude of vector 14321
222

=++= . 

         Unit vector opposite in direction to the given 

vector is 
14

1
− ( i – 2j + 3k ) 

14

1
= (–i + 2j – 3k ). 

                                                                            A. 

Q20  =OS –ci + 2cj , =OR –2i + j , 

         ( )2+−=−= cOROSRS i ( )12 −+ c j , 

         =• RSOS ( ) ( )1222 −++−− cccc  

                        cc 45 2
−=                                   D. 

 

Q21  ∠LNM is a right angle. 2=LM r. 

         =−= LNLMNM 2r – q . 

                                                                   N 

         =• LNNM 0                                        

 

         (2r – q )• q = 0          L                               M 

 

         2r• q – q• q = 0 

 

         2r• q = q• q                                               D. 
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Q22  L is directly north of M when ttt −=−
285  

and ttt −>+− 3652 . 

         0862
=+−∴ tt  and 0342

>+− tt . 

         2=∴ t  or 4         and   1<t  or 3>t . 

         4=∴ t .                                                      E. 

 

Q23  v = 
dt

d
r = 4i t

e
22− j . 

    When 0=t , v = 4i 2− j, 22 24 +=∴v  

                                                   20= .            C.  

 

Q24  v ∫= t(cos i tsin− j)dt tsin= i tcos+ j + c  

        When 0=t , v = i + j  0sin= i 0cos+ j + c, 

        ∴c = i  and  v ( )1sin += t i tcos+ j .          C. 

 

 

Q25  Let F newtons be the sliding friction. 

                               R = ma 

                            5.01266 +−+
×=+ F  

                               60=F  

         Let mgN =  be the normal reaction. 

         Coefficient of sliding friction 
mg

F

N

F
==  

        51.0
8.912

60
=

×
=                                         B. 

 

                                             N 

 

                                   F                        66 

 

                                            mg 

 

 

Q26  C is not correct because both P and Q 

contribute to balance R. 

 

 

Q27  Three forces act on the larger mass. They are: 

 

Downward force of gravity on it = Mg 

Upward normal reaction force of the ground = 2R  

Downward force exerted by the smaller mass = 1R  

according to Newton’s third law.                                                      

D. 

 

 

 Q28  B could not be true because  12
+= tx , 

                          1+±= tx , 

                          
12

1

+
±==

tdt

dx
v , 

                          

( )2

3

14

1

+

±==

t
dt

dv
a  which is not   

                          constant.                                    

 A: 1+= tv , 1=a  constant. 

 C: 12
−= tx , tv 2= , 2=a  constant. 

 D: 12
+= xv , 

2

1

2

1 2
=








= v

dt

d
a  constant. 

 E: 1−= tv , 1=a  constant. 

 

Q29  D. Sketch the graph of the function. 

 

Q30  E. Gradient function of ( )tv . 

 

 

 

 

Part II 

 

Q1a    t
dt

dv
a 2sin25.4 −==  

 

Q1b    Resultant force is minimum when 

acceleration is minimum. This occurs when 

12sin =t  and 5.225.4 =−=a . 

           5.125.25 =×== maR  newtons. 
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Q3    x
xey

3
= , xx

xee
dx

dy 33 3+= , 

( ) xxxxx
xeexeee

dx

yd 33333

2

2

96333 +=++= . 

Substitute 
2

2

,,
dx

yd

dx

dy
y  in the d.e., 

( ) 0396 33333
=++++

xxxxx
nxexeemxee , 

( ) ( )[ ] 03963
=++++ xnmme

x . 

Since 03
≠

x
e , ( ) ( ) 0396 =++++∴ xnmm , 

              06 =+∴ m  and 039 =++ nm , 

              6−=∴m  and 9=n . 
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Q5    (a)  ( )θ222
ciszu ==  

(b) 
( )

2

21 θ−
===

cis

zz

z

z
v  

(c) vuw +=  

 

 

 

 

 

 

u and v are added like vectors to give w. 

              

 

 

 
     Please inform mathline@itute.com re conceptual, 
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