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1  Find the general solution of the differential equation

giving your answer in the form y = f(x). [4]

2 Find the first three non-zero terms in the Maclaurin series for e™ sin 2x. (You may quote standard
Maclaurin series expansions from the List of Formulae.) [5]

3  Prove by induction that

IX4+2x5+3x6+ ... +n(n+3)=1n(n+1)(n+5)

for all integers n > 1. [5]
4 (i) Giventhaty =cos™ 2x, for -1 <x <! find & [2]
i) Given thaty =cos™ 2x, for -3 <x <3, I
(ii) Use the substitution x = 1in 6 to find ; dx [3]
2 V(1 - 4x7)
(iii) Hence show that cos™ 2x + sin™! 2x = a, where a is a constant to be found. [3]

5  The equation of a curve in polar coordinates is

r =sin20 + cos 26.

(i) Verify that r = 0 when 6 = %n, and sketch the part of the curve for which 0 < 0 < %n. [3]

(i) Find the exact area of the region enclosed between this part of the curve and the line 8 = 0. [5]

4

6  You are given that f(r) = CiD013)

(i) Express f(r) in partial fractions. [2]
n
(ii) Hence find Z f(r). (You need not express your answer as a single fraction.) [4]

r=1

(iii) Show that the series in part (ii) is convergent, and state its sum to infinity. [2]
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(i) The complex number z is such that z?> =1 +1i+/3. Find the two possible values of z in the form
a +1b, where a and b are exact real numbers. [5]

(ii) With the value of z from part (i) such that the real part of z is positive, show on an Argand diagram
the points A and B representing z and z? respectively. [2]

(iii) Specify two transformations which together map the line segment OA to the line segment OB,
where O is the origin. [4]

)C2

———— where a is a positive constant.
(x+2a)(x+a) P

The equation of acurve Cisy =

(i) Find the equations of the asymptotes of C. [3]
(ii) Show that y cannot take values such that -8 <y < 0. [5]

(iii) Find the coordinates of the point where C intersects one of the asymptotes. [3]

2634/Jan05



4

BLANK PAGE

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every reasonable
effort has been made by the publisher (OCR) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the publisher will be
pleased to make amends at the earliest possible opportunity.

OCRis part of the Cambridge Assessment Group. Cambridge Assessment is the brand name of University of Cambridge Local Examinations

Syndicate (UCLES), which is itself a department of the University of Cambridge.
2634/Jan05



