
Core 3 June 2008 Answers 
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7) N=42 when t=0 and N=84 when t=9 
    i) Subst t=0 N=42 into     ktAN 2×=        0242 ×= A        

       Subst t=9 N=84 into      ktN 242×=       k924284 ×=     22 k9 =      
9
1

=k  

       Subst t=9 N=84 into      mteN ×= 42       me94284 ×=     m9e2 =       2
9
1 lnm =  

     

  ii) N=100 use 
2lnt

9
1

e42N ×=         
2

9
1

42100
lnt

e×=        years.
ln

)ln(t 311
2

421009
=

÷
=  

    

   iii) 
2

9
1

2
9
142

lnt
eln

dt
dN

××=  

         t=35     9472
9
142

235
9
1

.eln
dt
dN ln

=××=
×

 

8) i) 
 
 
 
 
 
 
 
     

,.
.tan

.tan
tan

tantan
)tan(tan

tan
tan
tan

tantan

841
80

80
810

882
182

8
1

2
82

2

2

22

22

2

=α
±=α

=α

=α

α−=α

α−=α

=α
α−

α
=αα

138

θ+θ=θ











θ−θ+










θ+θ=θ

θ−θ+θ+θ=θ
±+θ+−θ=θ

sincos)(T

sincossincos)(T

)sinsincos(cos)sinsincos(cos)(T
B)cos(A Use       )cos()cos()(T

2
3

2
5

2
3

2
12

2
3

2
13

6060260603
602603



ii)  θ+θ=θ sincos)(T
2
3

2
5  

  = θα+θα=α−θ cossinRsincosR)sin(R  

     Matching up          
2
3

=αcosR      
2
5

=αsinR            

7
2
3

2
5

22

=









+






=R    °=
















=α − 970

2
3
2

5
1 .tan  

So T(θ) = )9.70sin(7 +θ  
        
iii)  
 
 
 
 
 
 
 

9) i) 22

2

22

2

5
1575

5
215155

)x(
x

)x(
xx)x()x(f

+
−

=
+

×−×+
=′  

        0)x(f =′            0x1575 2 =−∴          5x 2 =          5x ±=∴  

       Subst to find y.  y = 
2

15 5 3 5
25 5( )

=
+

  So     Range      3 50 f (x)
2

≤ ≤  

    ii)   k 5=  
    
    iii) 

 

01005
75152510

15755
5

15751

24

224

222

22

2

=+−

−=++

−=+−

+
−

=−

xx
xxx
x)x(

)x(
x

 

 
03751001454 22 <−=××−−=− )(acb         
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