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1  Find the general solution of the differential equation

2
%—8%—%:9@:8’. [6]
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2 Letl = J:) <1 + 3x> e dx, where 7 is an integer.
(a) Show that3] =1-4"e"+3nl . [3]
(b) Find the exact value of 7,. [3]
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3 The matrix A is given by

5 -1 7
A=[(0 6 0]
7 75
(a) Find the eigenvalues of A. [4]
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(b) Use the characteristic equation of A to find A" (4]
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The diagram shows the curve with equation y = Inx for x = 1, together with a set of (N— 1) rectangles
of unit width.

(a) By considering the sum of the areas of these rectangles, show that

In N! > N InN—N+1. [5]
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(b) Use a similar method to find, in terms of &, an upper bound for In N!. [3]
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The curve C has parametric equations
x=1—Int, y=2+1, fori<t<2.

(a) Find the exact length of C. [5]
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(b) Find d_x); in terms of ¢, simplifying your answer. [4]
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6 (a) Starting from the definitions of tanh and sech in terms of exponentials, prove that
1 —tanh?6 = sech?6. [3]

The variables x and y are such that tanhy = cos (x+ %n), for —iﬂ? <x< %n.
(b) By differentiating the equation tanhy = cos (x + %n) with respect to x, show that

dy _ 1
dx ——cosec<x+ Zn). (4]
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(¢) Hence find the first three terms in the Maclaurin’s series for tanh71<cos(x+%n)> in the form

%lna +bx+cx? , giving the exact values of the constants a, b and c. [5]

© UCLES 2020 9231/23/M/1/20 [Turn over



12

7 (a) Show that an appropriate integrating factor for

d
(x2+l)d—i+y\/x2+l =x*—xVx’+1
is x+vVx?+1. [4]
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(b) Hence find the solution of the differential equation
o2+ 1)% Vil = —x/P+1
for which y = In2 when x = 0. Give your answer in the form y = f(x). [7]
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(a) Use de Moivre’s theorem to show that sin®6 =—$(cos 60 —6c0s460+ 15cos26—10). [6]

It is given that cos®6 = %(cos 60+ 6cos40+15co0s26+10).

im
(b) Find the exact value of fo (cos6(%x) +sin® (ix)) dx. [4]
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3
(¢) Express each root of the equation 16¢° + 16(1 —cz> —13 =0 in the form coskm, where k is a
rational number. [5]
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