Higher Mathematics – Miscellaneous

1. (a) Express f(x) = x2 – 4x + 1 in the form f(x) = (x + a)2 + b.

    (b) Hence sketch the graph of f(x) showing its turning point and where it 

         crosses the y-axis.

2. (a) Express g(x) = 3x2 + 18x + 2 in the form g(x) = a(x + b)2 + c.

    (b) Hence sketch the graph of y =  – 2g(x) showing its turning point and

         where it cuts the y-axis.

3. tan x = 
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. Find the exact value of 

     (a) cos 2x                  (b) tan 2x

4. sin a = 
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 and cos b = 
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. Find the exact value of sin(a + b).

5. f(x) = 2cos x + sin x.

(a) Express f(x) in the form f(x) = kcos (x – a) where k > 0 and 
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(b) Find the minimum value of 2cos x + sin x and the corresponding value 

of x in the range 
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6. f(x) = 3sin 2x + 4cos 2x.

(a) Express f(x) in the form f(x) = ksin (2x – a) where k > 0 and 
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(b) Hence solve the equation f(x) = 2 for 
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7. A has coordinates (2,-1,3), B is (4,3,1) and C is (7,9,-2).

    Show that A, B and C are collinear.

8. P is the point (1,2,-4) and Q is (9,-6,4). R divides PQ in the ratio 3:5.

    Find the coordinates of R.

9. Show that the vectors u = 2i – 4j + 6k and v = 10i + 2j – 2k are perpendicular.

 10. (a) A is (2,1,-4), B is (7,11,1). C divides AB in the ratio 2:3. 

            Find the coordinates of C.

       (b) D is the point (2,7,-4). Show that AB and CD are perpendicular.
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 11. A triangle PQR has vertices P(1,-3,-5), Q(2,2,-4) and R(-4,5,-2).

       Calculate the size of angle PRQ.
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 12. 
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 = 6 and 
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 = 4. Find the exact value of  u.(u + v). 
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13. 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.
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14. The diagram opposite shows y = f(x).

      Find a formula for f(x). 
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15. The diagram shows the cubic function

      y = f(x) and its derivative y = f /(x).

      f /(x) cuts the x-axis at (1,0) and (5,0) and

      both functions cut the y-axis at (0,15).

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

(b) Hence find a formula for y = f(x).

16. A function is f(x) = 2x3 + x2 – kx + 6.

(a) Given (x + 3) is a factor of f(x), find k.

(b) Factorise f(x) fully and hence solve f(x) = 0.

17. x = 1 and x = -2 are both solutions to the equation 4x3 + x2 + ax + b = 0 .

      Find the values of a and b.

18. The roots of 2x2 – kx + k = 0 are equal. Find the value of k.

   19. (a) Show that (x – 1) is a factor of  x3 + 5x2 + 4x – 10.

  (b) Hence, or otherwise, show that x = 1 is the only real solution to the equation

        x3 + 5x2 + 4x – 10 = 0.

   20. (a) Show that x = -1 is a solution to the equation x3 + px2 + px + 1 = 0.

  (b) Hence find the range of values of p for which all the roots of this equation are real.

� EMBED MSDraw.Drawing.8.2  ���





� EMBED Equation.3  ���








[image: image14.png]


[image: image15.png]


_1362973962.unknown

_1362975337.unknown

_1362975550.unknown

_1362975620.unknown

_1362975357.unknown

_1362974027.unknown

_1362973788.unknown

_1362973813.unknown

_1362973721.unknown

