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1 Find the solution of the differential equation

dy o
d—X+5y—e

for which y = 0 when x = 0. Give your answer in the form y = f(x). [6]

X
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2 Itisgiventhat y = 2%,
. . . d
(a) By differentiating Iny with respect to x, show that d—i =2"In2. [3]
. d?
(b) Write down —Z [1]
X
(c) Hence find the first three terms in the Maclaurin’s series for 2*. [3]
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3 (a) Find the roots of the equation z3 =—1—1i, giving your answers in the form re'®, where r > 0 and
0<6<2m. [5]

Let w = 23 +23¢ +23, where k is a positive integer and z,, z,, z, are the roots of z* =—1—1i.

(b) Express w in the form Re'® where R > 0, giving R and o in terms of k. [3]
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n n

The diagram shows the curve with equation y = x? for 0 < x < 1, together with a set of n rectangles of
co 1

width e

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

1 2
J. x2dx < L‘?’zn'i'l [4]
0 6n
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(b) Use a similar method to find, in terms of n, a lower bound for f x2dx. [4]
0
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5 Thecurves C,:y=coshx and C,:y = sinh2x intersect at the point where x = a.

(a) Find the exact value of a, giving your answer in logarithmic form. [4]

(b) Sketch C, and C, on the same diagram. [2]
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(c) Find the exact value of the length of the arc of C, from x =0to x = a. [5]
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6 Theintegral I, where nis an integer, is defined by I =f0 (1—x2> dx.
(@) Find the exact value of I,. [2]
. . d 2 _%n .
(b) By considering dx x(l—x ) , or otherwise, show that

—1A—L

nl_,=2""13""+(n-1)I_. [5]
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(c) Find the exact value of I giving the answer in the form kv'3, where k is a rational number to be
determined. [3]
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7 Itisgiven that x = t’y and

5 d?y 3, ~p2\dY 3 2 L
t P (4 + 6t >E+<13t +12t2 +6t)y = 6167,
(@) Show that
d?x , ,dx _ pqatt
qp A T Lsx =6 [4]
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(b) Find the general solution for y in terms of t. [7]
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8 (a) Find the values of a for which the system of equations

X+ y+ z2=0,
ax+6y— z=0,

ay—2z=0,
does not have a unique solution. [3]
The matrix A is given by
3 1 1
A=|0 6 -—1|.
0 0 -2
(b) Use the characteristic equation of A to find the inverse of AZ. [4]
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(c) Find a matrix P and a diagonal matrix D such that A®> = PDP . [7]
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