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(ii) Given that and v  are constant, 
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dt


 is the reciprocal 
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Question 4 
(a) (i) 190 185 .ktT e   
When t = 0, T = 190 - 185 = 5. 
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ke k T

dt
    . 

It satisfies both the equation and the initial condition. 
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3.74 hours = 3 hours 44 minutes. 
The turkey will be cooked at 12:44 pm. 

(b) (i) 7! = 5040, (ii) 
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20160
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(c) (i) Gradient of QO = 
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Gradient of the tangent at P = 
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These two lines are perpendicular,  1, 2
2

q
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(ii) The gradient of PO is 
2

p
 and the gradient of the 

tangent at Q is q , and given pq = -2, PO is 

perpendicular to the tangent at Q. PLQ = 90. 
(iii) PLQ = PKQ = 90, PQLK is a semicircle on the 
diameter PQ. 
If M is the midpoint of PQ, M is the centre. ML = MK = 
radius. 

Question 5 

(a) (i) 
1

( ) (2 ), 1
2

f x x x x    

 
 
 
 
 
 
 
 
 
 
 
 
 

(ii) 21
: .

2
f y x x   

1 2

2

2

1
: .

2

2 2 0.

( 1) 1 2 .

1 1 2 . Take 1 1 2  so that 1.

f x y y

y y x

y x

y x y x y

  

  

  

      

 

(c) 1 3 3 1 1
1 1 1

8 4 2 2
f          

 
. 

(b) From 2 2 2 2( ),  when 0, 2,v n A x x v     2 24 n A  . 

From 2 2,  when , 6, 6a n x x A a n A      . 

2 2

4 2
,  m.

6 3
4

4 , 9, 3.
9

2
Period  s.

3

A A

n n n

T


  

    



 

(c) PLK = PQM (in a cyclic quadrilateral, interior 
angle = opposite exterior angle) 
PQM = TPM (angles in alternate segments are equal) 
TPM = LPK (vertically opposite angles). 
PLK = LPK. 
PKL is isosceles. 
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Its simpler expression is p q
qC . 
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