Higher Mathematics – Miscellaneous

1. f(x) = x2 – 6x + 1. 

(a) Express f(x) in the form f(x) = (x + a)2 + b.

(b) Hence sketch the graph of y = 2 – f(x).

2. f(x) = x2 + 10x + 23.

(a) Express f(x) in the form f(x) = (x + a)2 + b.

(b) Hence sketch the graph of y = – f(x – 2).

3. g(x) = 2 – 4x – x2.

(a) Express g(x) in the form g(x) = a – (x + b)2.

(b) Hence sketch the graph of y = 2g(– x).

4. h(x) = 2x2 – 4x + 11.

(a) Express h(x) in the form h(x) = a(x + b)2 + c.

(b) Hence sketch the graph of y = 6 – h(x).

5. (a) The points A(2,-1,4), B(4,3,2) and C(8,k,-2) are collinear.

         Find the value of k.

    (b) D is the point (2,5,4). Show that AC and BD are perpendicular.

6. P is the point (3,1,-5) and Q is (1,3,-1). Given 
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, find the coordinates of R.

7. A has coordinates (10,-4,1) and B is (1,2,-2). 

    Given 
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, find the coordinates of C.

8. P is the point (2,1,-3), Q is (5,0,-4) and R is (6,3,-2).

   Calculate the size of angle PRQ.
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9. The diagram shows a square based pyramid of height 

    10 units.

    Square OABC has side of length 12 units.

    The coordinates of A and D are (12,0,0) and (6,6,10).

    C lies on the y-axis. E is the midpoint of BD.

(a) Write down the coordinates of B, C and E.

(b) Calculate the size of angle ACE.

10. f(x) = x3 – 3x2 + kx – 7.

(a) Given 1 is a root of f(x) = 0, find the value of k.

(b) Show that there are no other real roots of f(x) = 0.

11. Show that the curve y = x3 + 2x2 + 9x – 1 has no stationary points.

12.  A curve has equation y = (2x – 5)4 – 8x.

       Find the coordinates of the stationary point of this curve and determine its nature.
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13. The diagram shows part of the curve

      y = 
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      Calculate the shaded area.
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14. The diagram shows the graph of y = f(x).

(a) Find a formula for f(x).

(b) Calculate the shaded area.
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15.  The diagram shows the graph of 

       y = f(x) and the line y = 3 – 3x.

(a) Find a formula for f(x).

(b) Calculate the shaded area.

16. A recurrence relation is defined as un = aun + b.

(a) Given uo = 100, u1 = 60 and u2 = 52, find the values of a and b.

(b) Explain why un + 1 has a limit and calculate this limit.
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17. (a) The diagram opposite shows the graph of

            y = asin bx + c. Write down the values of 

            a, b and c.

      (b) The line y = 2 is also drawn on the diagram.

           Find the x – coordinates of the points P and Q.
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18. The diagram opposite shows the graphs 

      of y = acos bx and y = 3sin x.

(a) Write down the values of a and b.

(b) Find the coordinates of P and Q.  

19. (a) Write sin 2x + 
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cos 2x in the form  kcos(2x - a)( where k > 0 and   0 ( a ( 360.

       (b) Hence write down the maximum value of  4 + sin 2x + 
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cos 2x and determine   

             the value of x at which this maximum occurs in the interval 0 ( x ( 360.

       (c) Sketch the graph of y = 4 + sin 2x + 
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cos 2x for 0 ( x ( 360.
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