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Write your name, centre number and candidate number in the
spaces provided on the Printed Answer Book or on the paper
provided by the centre. Please write clearly and in capital letters.

If you use the Printed Answer Book, WRITE YOUR ANSWER
TO EACH QUESTION IN THE SPACE PROVIDED. If additional
space is required, you should use the lined page(s) at the end
of the Printed Answer Book. The question number(s) must be
clearly shown.

Use black ink. HB pencil may be used for graphs and diagrams
only.

Read each question carefully. Make sure you know what you
have to do before starting your answer.

Answer ALL the questions.

You are permitted to use a scientific or graphical calculator in
this paper.

Final answers should be given to a degree of accuracy
appropriate to the context.

INFORMATION FOR CANDIDATES

The number of marks is given in brackets [ ] at the end of each
question or part question on the Question Paper.

You are advised that an answer may receive NO MARKS unless
you show sufficient detail of the working to indicate that a
correct method is being used.

The total number of marks for this paper is 72.
This paper will be followed by PAPER B: COMPREHENSION.

INSTRUCTION TO EXAMS OFFICER/INVIGILATOR

Do not send this Question Paper for marking; it should be
retained in the centre or recycled. Please contact OCR Copyright
should you wish to re-use this document.
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SECTION A (36 marks)

5—x
(2—x)(1+x)

1 (i) Express in partial fractions. [3]

(ii) Hence or otherwise find the first 3 terms of the binomial

. 5—x . .
expansion of 2= +x) in ascending powers of x. [5]
(_1} ( 2\
2 The equationofalineisr=| 0|+ A|—3|and the equation
1 1
\ J \ J

of aplaneis 3x+4y -z =17.
(i) Find the coordinates of the point of intersection of the
line and the plane. [4]

(ii) Find the acute angle between the line and the normal to
the plane. [4]



3 Fig. 3 shows the curve y = V1 + e,

FIG. 3

!

1
The value of f_1 V1 +e%dx is to be estimated using the

trapezium rule. 7, and 7, are the estimates obtained
from the trapezium rule using 2 strips and 4 strips
respectively.

(i) Explain whether 7, is greater or less than T,,. [2]
(ii) Evaluate 7,, giving your answer to 3 significant figures.
[4]
4 Vectors uandyvare givenbyu=i-7j-2k and

v = ai + bj + 5k, where a and b are constants.

Find « and b given that the magnitude of v is V27 and that u
and v are perpendicular. [6]



5 Solve the equation 4tan6tan20 =1, for 0° < 6 < 180°. [4]

6 The number of bacteria in a population at time 7 is denoted

by P. The rate of increase of P is proportional to the square
root of P.

(i) Write down a differential equation relating P, the time ¢,
and a constant of proportionality &. [1]

(i) Verify that P = (4 + Bf)?, where 4 and B are constants,
satisfies the differential equation, and find & in terms of B.

[3]



SECTION B (36 marks)

7 The curve shown in Fig. 7 passes through the origin and
satisfies the differential equation

dy 9
dx 4(y+3)
FIG. 7
y
A
5 X

(i) Show by integration that the equation of the curve
is Ox2 = 4y —= 24y = 0. [5]

The finite region bounded by the curve and the
line y = 2 is rotated through 180° about the y-axis.

(ii) Find the volume of the solid of revolution generated,
giving your answer as an exact multiple of 7. [4]



(iii) Use the substitutions x = 2tan® and y = 3(secO0 — 1)
(4) to verify that 9x? - 4)? — 24y = 0,
Ox
(B) to show that 4(y +3)
where k is a constant to be found.

can be expressed as ksin0,

Hence find the exact gradient of the curve at the point
with x-coordinate 2. [9]



8 Fig. 8 shows the curve with parametric equations
X =c0s20, y=cosO +2sin0, for—m <6 < 71.

The curve intersects the x-axis at A, and the points B and C
have maximum x- and y-coordinates respectively.

FIG. 8

y
A

(i) Find the value of 6 corresponding to the point B. Hence
find the coordinates of the point B. [3]

(ii) Express cosO + 2sin0 in the form Rcos(6 - o),
where R > 0and 0 < a < 5 7. [5]

(ifi) Hence find the coordinates of the points A and C. [5]



The angle S is the angle between the tangents to the curve
at A.

d
(iv) Find ay in terms of 6. Hence, assuming the scales

of the x- and y-axes are equal, find S, giving the answer in
radians correct to 2 decimal places. [You may assume the
curve is symmetrical about the x-axis.] [5]
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