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Full marks are not necessarily awarded for a correct answer with no working. Answers must be
supported by working and/or explanations. Where an answer is incorrect, some marks may be given
for a correct method, provided this is shown by written working. You are therefore advised to show all
working.
Section A

Answer all questions. Answers must be written within the answer boxes provided. Working may be
continued below the lines, if necessary.

1.  [Maximum mark: 5]

Let log,,2=p and log,,3=4.

(a) Find an expression for log,,24 in terms of p and g. (3]
(b) Find an expression for log, 8 in terms of p and ¢. [2)
Turn over
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[Maximum mark: 5]
The following diagram shows the graph of y = f(x), for -6 <x <5.
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(a) Write down the value of f(-3).
(b) State the domain of /', the inverse function of £
(c) Find the value of x that satisfies /' (2x - 7)=-3.
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[Maximum mark: 5]
Solve the equation 2cos260 - 5cos0+2 =0, where n < 0<2xn.

..........................................................................

..........................................................................

..........................................................................

..........................................................................

--------------------------------------------------------------------------

..........................................................................

..........................................................................

..........................................................................

..........................................................................

Turn over



r

4. [Maximum mark: 7]
Consider the curve y =x’ —=x - 1 and the line y = mx ~ 3, where m € R,
(a) Show that the curve and the line meet when x’ — (m + 1)x +2=0.
(b) Hence, find the values of m when the line is tangent to the curve.
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[Maximum mark: 6]

The random variables X and Y are normally distributed with X ~N(7, a’)
and Y~N(19,4d’), where a> 0.

(a) Find b suchthat P(X> b)=P(Y>22). (2]
(b) Write down the approximate value of P(7 — a < X <7 + a), correct to two
significant figures. (1
(c) Giventhat @ =3, calculate the approximate value of P(Y < 22), correct to two
significant figures. 3]
Turn over
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6. [Maximum mark: 7]

Consider the function /. The graph of / has a local maximum at A(-l,--;-). a local

minimum at B(O, %) a vertical asymptote at x = -% and an oblique asymptote y = 5x + 5.

This information and part of the graph of f is shown in the following diagram.
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(This question continues on the following page)
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(Question 6 continued)
(a) On the following grid, sketch the graph of y =| f(x)| , clearly indicating any asymptotes. [4]
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(b) On the following grid, sketch the graph of y-j_l(—s clearly indicating any asymptotes

and intercepts with the axes. ) 3]
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[Maximum mark: 6]

The curve x* + )" =, where 0 < x </, is shown in the following diagram.
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The region enclosed by the curve and the y-axis is rotated through 2n radians about
the y-axis to form a solid of revolution.

Find an expression for the volume of the solid in the form V' = anr®, where a, b € Q.
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[Maximum mark: 8]
Consider the complex number z, =+/3 3i .
(@) Express z, inthe form re'’, where r >0 and -t <0 <=. [3]
$n
Consider the complex number z,=2~/§e ..

The cube roots of = are denoted by u, v and w.

4

(b) Find u, v and w. (5]
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Do not write solutions on this page.

Section B
Answer all questions in the answer booklet provided. Please start each question on a new page.
10. [Maximum mark: 16]
Consider the sequence {u,}, with nth term given by u,_ . The first three terms are
u,=k-5, u,=3-2k and u,=5k+3,where ke R.
(a) Consider the case when {u,} is arithmetic.
(i)  Find the value of k.
(i) Hence, or otherwise, find ;. (5]
(b) Consider the case where k= 12.
(i)  Show that the first three terms of {u,} form a geometric sequence.

(i) Giventhat {u,} is geometric, state a reason why the sum of an infinite number of
terms of this sequence does not exist. (4]

(c) The sequence, {u,}, is geometric for a second value of k.
() Showthat K — 10k-24=0.
(i)  Find the first three terms of {u,} for this second value of k.

(i) Hence, write down the value of S,_. the sum of the first 2m terms, for this second
value of k. 7

Turn over
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Do not write solutions on this page.
11.  [Maximum mark: 18]

The points A(1,-4,0), B(-3,-6,2), C(-1,-2,4) and D form a parallelogram, ABCD,
where D is diagonally opposite B.

(a) Find the coordinates of D. [2)
The diagonals of the parallelogram, [AC] and [BD], intersect at point E.
(b) Find the coordinates of E. 2]

-1
© () Giventhat ABxAD=m| 1 |, where m e Z', find the value of m.
-1
(i)  Hence, find the area of parallelogram ABCD. (4]

The plane, IT,, contains the parallelogram ABCD.
(d) Find the Cartesian equation of IT,. 2]
A second plane, I1,, has Cartesian equation Sx +y - 7z=1.

The acute angle between I, and I1, is 6.
(e) Show that cos6 =% . (3]

The line L passes through E and is perpendicular to IT,.
The line L intersects the plane I1, at point F.

() Find the coordinates of F. [5]
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Do not write solutions on this page.

12. [Maximum mark: 21]
Consider the complex number z = x + yi, where x, y € R, such that |z - (2 +1i)| =3.
(@) Showthat X’ +)’ —dx-2y-4=0.

z+p
z-1

(b) Showthat X’ +y*+(p-1)x+(p+1)y-p=0.

The argument of

is%,whenepek.

Two roots of the equation z* + az' + b2’ + cz +d =0 are z, and z,, where z € C
anda,b,c,de R.

Both z, and z, satisfy the conditions |z — (2 +i)| =3 and arg(#)-:
z—

(c) Use the results from parts (a) and (b) to find z, and z,.
(d) Find the value of a.

(3]

(7]

71
[4]
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