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1  Find the Maclaurin’s series for e(ﬁ) up to and including the term in x%. [5]
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(a) Starting from the definitions of tanh and sech in terms of exponentials, prove that

tanh?¢+sech’s = 1. [3]

(b) The curve C has parametric equations
x = In(cosh?), y= tan | (sinhf), forO0<z<1.

Find the length of C. [5]

| © UCLES 2025 @ 9231/23/M/J/25 [Turn over I



* 0000800000004 *

The curve C has equation

9y* —3sinh ' (xy) = 1 —31In3.

v 1
(a) Show that, at the point (4, 3) on C, oo o [4]
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(b) Find the value of Ey at the point (4, 3) [5]
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Find the particular solution of the differential equation

|

dx  dx o o,
dtz+df 2x =2t"+1t—1,
. _ _dx _
given that, when 1 =0, x = - 0 [10]
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5 (a) Use de Moivre’s theorem to show that

sec’ 6]

sec50 = 7} 3 .
5sec’@—20sec 0+ 16
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(b) Hence, obtain the roots of the equation

V3x® —10x* +40x* =32 =0
in the form sec(gm), where ¢ is rational. [4]
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(a) By considering the sum of the areas of these rectangles, show that

The diagram shows the curve with equation y

of width L.

NIOHVIN SIHL NI 31IdM LON Od
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(b) Use a similar method to find a lower bound for Z 5— . Give your answer in terms of »
—in
and T. [4]
. n
(¢) Deduce the exact value of lim ;m . [1]
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Find the solution of the differential equation

|

246
dx  x246x+5 ’
given that y = 0 when x = 0. Give your answer in an exact form. [9]
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(a) Find the values of a for which the system of equations

5x+3y+82 =1,
ax+3y+4z =2,
ay— z=3,

does not have a unique solution.

The matrix A is given by

A=

S O vw
O W W
— B 0

(b) Given that B= A", use the characteristic equation of A to show that B> = pI+gA, where p and

g are constants to be determined.
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(¢) Find a matrix P and a diagonal matrix D such that A'=pDP . [7]
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