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Attempt ALL questions.

You must NOT use a calculator.

To earn full marks you must show your working in your answers.
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FORMULAE LIST

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

The equation (x—a)? + (y —b)? = r* represents a circle centre (a, b) and radius r.

Scalar product a-b =|a|[b|cos 6, where @ is the angle between a and b
a b
or a-b=ab +a,b, +a;b; wherea=| a, land b=| b, |.
a3 b
Trigonometric formulae sin (AxB)=sin AcosB * cos AsinB

cos (AxB)=cos AcosB ¥ sin Asin B
sin2A =2sin AcosA
cos 2A =cos* A—sin? A
=2cos’A—1
=1-2sin’A

Table of standard derivatives

VACO I IRVA(CY)

sin ax acosax

cosax | —asinax

Table of standard integrals

S | [ feodx

. 1
sinax | ——cosax +c¢
a
1.
cosax | —smax+c
a
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MARKS
Total marks — 55

Attempt ALL questions

Express 2x? +20x + 3 in the form p(x+q)2 +7. 3

2
Find J’(15x3 +lzjdx, x>0. 4
X

A circle has equation x* + y? +2x-4y-20=0.

Point A(2,6) lies on the circle.

¥’ +1y?+2x—4y-20=0

Find the equation of the tangent to the circle at A. 4

[Turn over
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MARKS
4. The diagram shows two right-angled triangles with angles p and ¢ as marked.

3 P4
13
4

(@) Determine the exact value of sin g. 1

(b) Find the exact value of:
(i) sin (p + q) 4
(i1) cos(p+q). 2
(c) Hence find the exact value of tan(p +g). 1

5. Functions f'and g are defined on R, the set of real numbers, by f(x) =2x%+5 and
g(x) =x+3.

(@) Find an expression for:

@ f(g(x))and 2
Gi) g(f(x)) 1
(b) State the range of g(f(x)). 1
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MARKS
6. ABCD,EFGH is a cuboid.

Kﬁzu, BC =v and GC = w.
The point M is the mid-point of HG.
The point N divides EA with the ratio 1:2.

B - C
1
u i
1
i
A : D
1
1
1
1
1
1
i AW
i
1
1
1
1
1
1
1
Ne¢ i
1
S N— G
M
E- H
Express the vector MN in terms of u, v, and w. 2

7. Determine the gradient of the tangent to the curve with equation
y:2x+4\/;, x >0, at the point where x =9. 4

8. Solve log, x+log2(x+2) =3, where x>0. 4

[Turn over
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MARKS
9. (a) Show that the points D(-1,6,1), E(1,2,7) and F(2,0,10) are collinear. 3

Point G is such that F divides DG in the ratio 3:4.

(b) Find the coordinates of G. 2
3
. ) T
10. Find J6sm(3x—ij dx. 4
B
11. (@ () Show that (x+2)is a factor of x*> +7x% +18x+16. 2

(i) Explain why (x+2)is the only linear factor of x* +7x” +18x +16.

Give a reason for your answer. 2

(b) Find the coordinates of the point(s) where the curves with equations
y=2x3+20x%+27x+9 and y = 6x> —9x—23 intersect. 4
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MARKS
12. An exponential function, f, is defined for x € R.

The diagram shows the graph of y = f/(x).

Y
! =/
(2,5)
L
0 X
(1,-1)
4
The inverse function, f~'(x), exists.
(@) On the diagram in your answer booklet, sketch the graph of the inverse function. 2
The inverse function is of the form f~"(x)=1log, (x+b).
(b) (i) Determine the values of ¢ and b. 2
(ii) State the domain of the inverse function, f"(x). 1

[END OF QUESTION PAPER]
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