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1. (a) Express

2

x + 3
− 1

x2 + 7x + 12

as a single fraction in its simplest form,

(b) Hence or otherwise solve the equation

2

x + 3
− 1

x2 + 7x + 12
= 0.

(6)

2. Given f: x �→ 2

x − 3
, x ε R, x �= 3,

(a) express f−1 in the same form.
(4)

(b) Evaluate f(4) and ff−1(7).
(2)

3. You are given f(x) = ln(x + 2), x ε R, x > −2.

(a) On two separate diagrams sketch the graphs of

y = f(x) and y = |f(x)| .
(3)

(b) Explain how your graph shows that the equation

|f(x)| − x = 0 …(A)
(1)

has only one solution for x.

(c) Show that the solution to the equation |f(x)| − x = 0 lies in the interval [1, 2].
(2)

(d) Using the iteration

xn+1 = ln (xn + 2) and x0 = 1,

find the values of x1, x2, x3, x4, x5 and hence give the solution to equation (A) to
3 decimal places.

(3)
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4. Differentiate with respect to x,

(a) x2 ln x
(4)

(b) cos2 3x
(3)

(c)
sin x

x
.

(3)

5. (a) Prove that

cot 2θ ≡ cot2 θ − 1

2 cot θ (5)

(b) Use the identity to find the values of θ, 0 < θ < 2π, which satisfy the equation

cot2 θ − 2 cot θ − 1 = 0.
(4)

6. (a) Show that the equation

ex + 6e−x = 5 …(A)

can be written in the form

(ex − 3) (ex − 2) = 0
(3)

(b) Use this to find the values of x which satisfy equation (A).
(4)

(c) Hence find the values of x which satisfy the equation

e2x+2 − 5ex+1 + 6 = 0.
(4)
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7. (a) Express

7 sin x + 24 cos x

in the form R sin(x + α), where R > 0 and 0 < α < 90◦. The values of R and α

are to be evaluated. Give α correct to 1 decimal place.
(4)

(b) Hence solve the equation

7 sin x + 24 cos x = 15, where 0 < x < 360◦.
(4)

(c) Prove that these values satisfy the equation

15 sec x − 7 tan x = 24.
(2)

(d) Find the maximum value of the function

7 sin x + 24 cos x

and give the smallest positive value for x for which this maximum value occurs.
(2)

8. (a) Given x = sin y, find
dx

dy
in terms of y.

(2)

The point P

(
1√
2
,
π

4

)
lies on the curve y = arcsin x.

Using your answer to part (a) find,

(b) the gradient of the tangent to the curve at P,
(3)

(c) the equation of the tangent to the curve at P. (2)

The tangent to the curve at P meets the x axis at the point Q.

(d) Show that the coordinates of the point Q are

(
4 − π

4
√

2
, 0

)
(3)

(e) Find the exact value of the area of the triangle OPQ.
(2)

END TOTAL 75 MARKS
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