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FORMULAE LIST

Circle:
The equation x* + y* + 2gx + 2fy + ¢ = 0 represents a circle centre (—g, —f) and radius+/g” + f* —c.

The equation (x — a)* + (v — b)* = ¥’ represents a circle centre (a, b) and radius 7.

Scalar Product: a.b =|a| |b| cos 6, where 8 is the angle between @ and b
4 by
or ab=ab +ab,+ab, wherea=|a, [andb = | b, |
@ b,
Trigonometric formulae: sin (A £ B) =sin A cos Bt cos A sin B

cos (A £B) =cos A cos BFsin Asin B
sin 2A = 2sin A cos A

cos 2A =cos* A —sin? A

=2cos’ A -1
=1-2sin’ A
Table of standard derivatives:
f(x) f(x%)
sinax acosax

cosax | —asinax

Table of standard integrals:

i@ | [r@as

. 1
sinax —gCosax+ C

1 .
cosax ZSinax+ C
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ALL questions should be attempted.
Marks

1. The point P(2, 3) lies on the circle (x + 1) + (y = 1)’=13. Find the equatidn of
the tangent at P. 4

2. The point Q divides the line joining P(-1, =1, 0) to R(5, 2, —3) in the ratio 2 : 1.
Find the coordinates of Q. 3

3. Functions f and g are defined on suitable domains by f(x) = sin (x°) and g(x) = 2x.

(@) Find expressions for:
(1) flgx));
(i)  g(f(x)).
(b) Solve 2f(g(x)) = g(f(x)) for 0 < x < 360.

4. Find the coordinates of the point on the curve y = 2x? — 7x + 10 where the
tangent to the curve makes an angle of 45° with the positive direction of the
x-axis. ' 4

5. In triangle ABC, show that the exact value

; .2
of sin(a+ b) is E 4
6. The graph of a function f intersects the Y. (c, d)
x-axis at (—a, 0) and (e, 0) as shown.
There is a point of inflexion at (0, b) and a (0, b) /\
maximum turning point at (c, d). \/-‘ /
Sketch the graph of the derived function f’. (=a, 0 A 3
O (e, O)f x

v = flf)

[Turn over for Questions 7 to 11 on Page four
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Marks
7. (a) Express f(x) = x* — 4x + 5 in the form f(x) = (x — a)® +b. 2
(b) On the same diagram sketch:
(i) the graph of y = f(x);
(i1) the graph of y =10 — f(x). 4

(¢) Find the range of values of x for which 10 — f(x) is positive.

8. The diagram shows the graph of a y

cosine function from 0 to .
; B

(a) State the equation of the graph. ; 1
(b) The line with equation y = -3

intersects this graph at points A O \ 13 : x

and B. AZB /

y=—3
Find the coordinates of B. ) N 3

9. (a) Write sin(x) — cos(x) in the form ksin(x — @) stating the values of k and a
where k> 0 and 0 < a < 27. 4

(b) Sketch the graph of y = sin(x) — cos(x) for 0< x < 2w, showing clearly the
graph’s maximum and minimum values and where it cuts the x-axis and

the y-axis. 3
10. (a) Find the derivative of the function f(x)=(8— x3)l1, x<2. 2
' 2
(b) Hence write down j —dx. 1
8~x'):
11. 'The graph illustrates the law y = kx”. logs y1
If the straight line passes through B(0, 1)
A(0-5, 0) and B(0, 1), find the values
of k and n. 4
O  A(0-5,0) logs x

[END OF QUESTION PAPER]
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