Cuestion 4 (Unit 2) - 30 marks

For each of the following seta, with the binary operation given, decide whether it
forms a gronp, justifving your answer.

(a) ({1,3,5,9,11,13}, x14) [12]
(b [E.#) wherezsy=z—-y+1 [4]
(¢) [E] whem rsy=r4p=1 [14]
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OQuestion 1 (Unit 3) — 20 marks
{a} {i) Show that the curve given by the parametric equations
T =a+roosd, y=b4raint it e R},
is & circle with centre (g, b) and radios r, [2]
{ii) Show that the gradient of the tangent to the cirele in part (i) at the point
(1,91) 8 % &
th) This part of the question concerns the circle O piven by
O ={{r.y) e +5° —Gr -2y -9 =0}.
(i) Find the centre and radius of the circle [2]
(i) Werify that the points P{=1,3) and 42,5} lie on the circle &7 and find
the equation of the line through P and Q. [#]
(iii} Find the equations of the tangentz to the circle O at the pointz P and )
and the coordinates of their point of intersection, i [7]
ifv] Verify that A = R, i.e. that the tangents from K are of equal length. [3]
Question 2 {Tnit 3) — 20 marks
(a] In this part of the question you are asked o peove by vector methods that the
diagonals of & pacallelogram bisect one another.
i s c
1
o A
The parallelogram (PACE has vertices at € (the origin) and at points 4, B
and O with position vectors &, b and ¢ respectively. The diagonals OO and
AR intersect at I with position wector .
(i) Write down ¢ in cerms of & and b. [1]
{ii) Write down the position vector of a general point on the line OC. [1]
{iit}) Write down the position vector of a general point on the line AB. (1]

(iv] Show that £ is the midpoint of OO and of AE, ie. that the diagonals
hisect one another.

[5]



