Higher Mathematics

Paper 2 – selected questions

1. (a)
Find the equation of the tangent to the parabola with equation 
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         at the point 
[image: image2.wmf](1,6).
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     (b)Show that this line is also a tangent to the circle with equation 
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2.  Solve 
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3. Cobalt-60 is used in food irradiation and decays to Nickel-60, which is a       

     stable substance.

   Cobalt-60 decays according to the law 
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 is the initial mass 

    of Cobalt-60 present and 
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 is the mass remaining after t years.

   The time taken for half the mass of Cobalt-60 to decay to Nickel-60 is 5 years.

(a)
Find the value of k, giving your answer correct to 3 significant figures        3
(b)
In a sample of Cobalt-60 what percentage has decayed to Nickel-60

         after 2 years?                                                                                                           3

4. (a)
A sequence is defined by the recurrence relation  
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Determine the values of 
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    (b)
Why does this sequence have a limit as 
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(c) A second sequence, generated by 
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,  has the same 

        limit as the sequence in (a). Find the value of p.                                               3

5. D has coordinates 
[image: image12.wmf](7,2,1)
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 and F is 
[image: image13.wmf](1,2,5).

-


(a) Find the coordinates of E which divides DF in the ratio 
[image: image14.wmf]1:3.
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     G has coordinates 
[image: image15.wmf](6,2,5).
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(b)
Show that EG is perpendicular to DF.                                                               3

6. P, Q and R have coordinates 
[image: image16.wmf](4,6), (8,10) and (2,28)

-

 respectively.

(a)
Show that PQ is perpendicular to QR.                                                              2
(b)
Hence find the equation of the circle which passes through P, 

         Q and R.                                                                                                                 3

7. Whilst carrying out an experiment a scientist gathered some data.


The table shows the data collected by the scientist. 
	x
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The variables x and y, in the table, are connected by a relationship of the form 
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Find the values of a and b.                                                                                   6

8.  Solve 
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9. A circle, centre C, has equation 
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(a)
Find the centre C and radius of this circle.                                                        2
(b)
(i)
Show that the point P
[image: image29.wmf](5,3)

-

 lies on the circumference of 

                   the circle.


(ii)
Find the equation of radius CP.                                                                 4


(c)
Find the equation of the chord which passes through 
[image: image30.wmf](7,1)
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perpendicular to radius CP.                                                                        3

10. Solve 
[image: image31.wmf]3cos211cos6 for 02
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11. Find the smallest integer value of c for which
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has only one real root.                                                                                            5 

12. Find 
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13. K is the point 
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, 
[image: image35.wmf]L(5,0,7) and M(7,3,1).
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(a)
Write down the components of 
[image: image36.wmf]KL and KM.
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(b)
Calculate the size of angle LKM.                                                                  5

14. A function f is defined on the set of real numbers by 
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(a) Show that 
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The graph shown has equation of the form 
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  (b)
Calculate the shaded area labelled S.                                                                 4
   (c)
Find the total shaded area.                                                                                  3
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