Basic Questions

1. (a) Find the equation of the line passing through (-2,1) which is parallel to the line

         with equation 3x + 4y = 1.

    (b) A triangle has vertices A(3,1), B(-4,-6) and C(6,-2). Find the equation of the 

         median from A to BC.

    (c) A triangle has vertices P(-2,-4), Q(4,5) and R(7,0). Find the equation of the

         altitude from R to PQ.

    (d) A triangle has vertices K(1,1), L(6,-2) and M(1,9). Write down the equation of 

          the perpendicular bisector of KM.

    (e) Find the equation of the perpendicular bisector of the line joining (3,-4) and (-5,-2)

2.  f(x) = 
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 and g(x) = 4x + 3.

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

(b) State a suitable domain for f(g(x)).

3.  A recurrence relation is defined as un + 1 = 0.6un + 20, uo = 30.

(a) Find the smallest value of n such that un >  46

(b) Calculate the limit of this relation, stating why a limit exists.

4.  A recurrence relation is defined as un + 1  = aun + b.

     Given u1 = 2, u2 = 4 and u3 = 14, find the values of a and b.

5.  (a)  Find the equation of the tangent to the curve  
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 at the point where x = 2.

     (b)  The tangent to the curve y = 2x2 + 8x has gradient 4. Find the point of contact.

(c) Show that the function f(x) = 
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 is always increasing.

(d) Find the rate of change of h(t) = 2t – 6t3 at the point where t = 2.

(e) A curve has equation y = x3 – 3x2 . Find the coordinates of the turning point at A.

(f) The graph of f(x) is shown opposite. 

Sketch f /(x).

5. Solve for 0 ≤ x ≤ 360

     (a) 4sin2 x – 3 = 0                (b)  6cos 2x – 1 = 2             (c)  cos 2x + 5cos x + 4 = 0

6.  Given tan x = 
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 find the value of sin 2x.

7. (a) Show that 5 is a root of x3 – 10x2 + 11x + 70 = 0 and find the other roots.

    (b) (x + 1) and (x – 3) are both factors of  x3 + px + q. Find the values of p and q.

8. (a) Express f(x) = 2x2 – 8x + 13 in the form f(x) = a(x + b)2 + c.

    (b) Hence sketch f(x) showing clearly its turning point and point of crossing the y-axis.

9.  Show that the roots of x2 – 3x = p – 2 are real for all values of p.

10. (a) 
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 = 4sin 2x. Given y passes through the point 
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 find a formula for y.

      (b) Calculate the area shown opposite.

11.(a) A circle has equation x2 + y2 – 4x + 6y –3 = 0. Write down the centre and radius of 

           this circle.

     (b) A circle has equation x2 + y2 + 8x – 21  = 0. Find the equation of the tangent to this 

            circle at the point P(2,1).

(c) Show that the line y = x + 6 is a tangent to the circle x2 + y2 + 2x – 2y – 6 = 0 and 

find the point of contact.

(d) A bakery firm makes gingerbread men each 14 cm high 

      with a circular head and body. The equation of the body

      is x2 + y2 – 10x – 12y + 45 = 0 and the line of centres

      is parallel to the y-axis. Find the equation of the head.

12. (a) Show that the points A(-2,1,-2), B(4,3,2) and C(13,6,8) are collinear.

      (b) P divides A(2,1,3) and B(-3,-4,8) in the ratio 2:3. Find the coordinates of P.

      (c) Show that the vectors a = 2i – 4j – 6k and b = 10i + 2j + 2k are perpendicular

      (d) A is (1,-1,6), B is (2,-3,7) and C is (0,-4,6). Find

            the size of angle ACB.

(e) The diagram opposite is a regular hexagon of side 4 cm.

Find the value of 

(i) b.c            (ii) a.(a + b)

13. (a) Simplify log2 40 + 
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log2 36 – log2 30

(b) Solve  log3 (x – 8) + log3 x = 2 for x > 0.

(c) The graph opposite is of the form 

      y = kxm.  Find the values of k and m.

(d) The diagram shows the graph of y = log2 x

(i) Find the values of a and b.

(ii) Sketch the graph of y = log2 x2.

14. (a) Express 2cos x – sin x in the form kcos (x – a), where k > 0 and 0 ≤ a ≤ 360

(b) Write down the maximum value of 2cos x – sin x and the value of x for 

      which it occurs.

(c) Solve the equation 2cos x – sin x = 2 for 0 ≤ x ≤ 360.
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