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Q4  Given formula: xecx 22 cos1cot =+ . 

1coscot 22 −=−∴ xecx , ( ) ( ) 14cos4cot 22 −=−∴ θθ ec . 
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Q6  The equation has real coefficients, .: the complex roots are 
in conjugate pair(s). 
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Q11  Refer to itute.com Specialist Maths summary sheets. 

Numerical solution of ( )xf
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Q12  Let h metres be the altitude of the shuttle at time t seconds. 
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Q15  Gradient of line = 
2
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− , ∴gradient of vector ⊥ to line = 
3
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The vector is ji ~2~3 + . 
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jijiF ~9~39~150sin18~150cos18 +−=°+°= . 
 

Q17  
9
4

~~

~~
cos −

=
•

=
ba
baθ , 






−=






 −=∴ −−

9
4cos

9
4cos 11 πθ . 

 

Q18  ( )kjiu
~

2~~2
3
1ˆ −−=  , kjiav

~~2~ −+=  and 1ˆ~ =•uv . 

( ) 1222
3
1

=+−∴ a , 
2
3

=∴a . 

 

Q19  12
5.1

18
==m kg, 1145.15 =×+=+= atuv  ms−1. 

1321112 =×== mvp  kgms−1. 
 
Q20  The box slides up the plane, .: friction = 0.2N down the 
plane. 
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Q22  Fma = , 2mkvP
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SECTION 2 
 

Q1a  iz +−= 31  si in the second quadrant. 
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Q1b                                            Im(z) 
 
                              z1  • 
 
                                                                        Re(z) 
 
 
 

 

Q1c  iz −=
−±

= 3
2

161232  or i+3 . 

 
Q1d  iz +−= 31  

13 zi −=−∴  and 13 zi −=+  or 1z− . 
 
Q1e  1zzz −= . Let yixz += . 

( ) ( )2222 13 −++=+ yxyx , simplify to 23 += xy . 
 
Q1f  iz −−= 31 , 3−=x  and 1−=y  satisfy 23 += xy . 
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                              1zzz −= , perpendicular bisector of Oz1. 

                              2=z , circle of radius 2 and centre O. 
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Q3a  An equivalent diagram:                     3 kg        1 kg 
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Q3b  Consider the 1-kg mass:                                   1 kg 
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Q3c  An equivalent diagram:                     3 kg        1 kg 
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Q3e  The normal reaction on the 3-kg mass °= θcos3g . 
The force of friction °=°×= θθµ cos6.0cos3 gg . 
 
On the verge of sliding down, the force of friction points up 
along the plane.  
An equivalent diagram:                              3 kg        1 kg 
 
                                        °Bg sin3                                          g 
                                                            °Bg cos6.0  
 

0cos6.0sin3 =−°−°= gBgBgR , °=° 4.30B  by graphics 
calculator. 
 
On the verge of sliding up, the force of friction points down 
along the plane.  
An equivalent diagram:                              3 kg        1 kg 
 
                                        °Ag sin3                                          g 
                                                            °Ag cos6.0  
 

0cos6.0sin3 =°−°−= AgAggR , °=° 8.7A  by graphics 
calculator. 
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Q4b  Landing when 04240 =− t , 60=t . 

( ) jir ~500~100060~ += , distance 11185001000 22 =+=  m. 
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Q4d  Closest when ( )trv ~~ ⊥ , i.e. ( ) 0~~ =• trv . 

( ) ( ) ( ) 042404402900408003030 =−−−−−∴ ttt , 56≈∴ t . 
 

Q4e  Speed ( ) ( ) 1597.5044030~ 222 =−+−+== v  ms−1. 
Distance = speed × time 3010601597.50 ≈×= . 
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Q5c  Distance (polluting car) ( )dtt
T

∫ −−=
0

1tan220 . 

 

Q5d  Distance (police car) dtt
∫ 






 −

= −
8

3

1

7
213cos13 . 

 
Polluting car ahead of police car by 
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Q5e  When 8≥t , speed of police car 
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Q5f  For 8≥t , 17tan220 1 ≈− − t , 
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