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Answer all the questions.
1  Solve the equation (2++v/5)x = 6— /5, giving x in the form a+ b5 where a and b are integers. [4]

2 The velocity of an object, vms ', at a time ¢ seconds is given by
v =20t—41, 0<r<5.
(i) Find the rate of change of the velocity of the object with respect to time when ¢ = 3. 3]
(ii) Hence state, with a reason, whether the velocity of the object is increasing or decreasing when 7 = 3.

1]

3 Find the equation of the straight line that passes through the points (-1, 6) and (3, 4), giving your answer in
the form ax + by + ¢ = 0, where a, b and ¢ are integers. [5]

4  Find the real values of x which satisfy the equation 3x*=7x*=20=0. [5]

5 Itis given that f(x)= 2x2 = 2x% + 10x.

(i) Find f'(x) and f"(x). [4]

(ii) Evaluate f'(4) and f"(4). Explain what your answers tell you about the graph of y = f(x) at the point
where x = 4. 2]

6 (i) Sketch the curve y = % . [2]

(ii) The curve y = % is translated by four units in the positive x direction. State the equation of the curve

after it has been translated. 2]

(iii) Describe fully a transformation that transforms the curve y = % toy= % . [2]

7 (i) Express —2x* —16x — 9 in the form alx + b)2 + ¢, where a, b and c are integers. [4]
(ii) Write down the maximum value of —2x* —16x—9. 1]

(iii) State the equation of the line of symmetry of the curve y = 2x* — 16x-9. 1]

8  The line y + 2x = 1 meets the circle X+ y2 = 13 at the points 4 and B. Find the coordinates of the midpoint
of AB. [7]

9  The equation kx* —4x+3k—1 = 0 has no real roots.
(i) Show that 34> —k—4 > 0. 3]
(ii) Determine the possible values of k. 4]
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(-1,0) (3,0)

The diagram shows part of the curve y = X+ pr + gx + r. The curve passes through the point (3, 0) and
there is a maximum point at (—1, 0). Find the values of p, ¢ and r and hence determine the coordinates of the
minimum point of the curve. [9]

11 A circle has centre C (6, — 3) and radius V'10.
(i) Find the equation of the circle, giving your answer in the form Xt + y2 +ax+by+c=0. 13]

(ii) Find an equation of the tangent to the circle at the point with coordinates (3, —2). [5]

The point Q has coordinates (10, 1).

(iii) Find the length of QC, giving your answer in simplified surd form. [2]
(iv) A tangent from Q to the circle meets the circle at 7. Find the length of OT. 3]
END OF QUESTION PAPER
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