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Solve the equation

1.

z5=32

Give your answers in the form r(cos + isinf), where » >0 and 0 < 0 < 2z
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3. (a) Showthatr®—(r—1)y>=3r>-3r+1

1) 3
O
(b) Hence prove by the method of differences that, for n € Z* g
(=}
" —
2”2 _ nn+1)2n+1) =
r=1 6 E
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m
- n(n+1 =
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Question 3 continued
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Question 3 continued

(Total 6 marks)
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4. y=3e* cos3x + Ae™ sin3x
is a particular integral of the differential equation
d’ .
—J; -2 & + 10y = 40e™ sin 3x
dx dx
where A4 is a constant.
(a) Find the value of 4.
)
(b) Hence find the general solution of this differential equation.
C))
(c) Find the particular solution of this differential equation for which both y = 3 and
dy
dr =3atx=0
“4)
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Question 4 continued
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5. y = eCOSZX
(a) Show that
d2
d_x); = ¢°5’x (sin? 2x — 2 cos 2x)
(O]
(b) Hence find the Maclaurin series expansion of e®s** up to and including the term in x?
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Question 5 continued
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6.

Find the general solution of the differential equation

) .
cosx —— +y sinx = (cos” x) In x,

dx

Give your answer in the form y = f(x).

0<x<=
Y55
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Question 6 continued
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S P
\ 0 / Initial line
R 0
Figure 1

Figure 1 shows a sketch of the curve C with polar equation

<0< and ZTep<™

r =4cos20, I
4 4 4 4

The lines PQ, OR, RS and SP are tangents to C, where OR and SP are parallel to the initial
line and PQ and RS are perpendicular to the initial line.

(a) Find the polar coordinates of the points where the tangent SP touches the curve. Give
the values of 6 to 3 significant figures.

©))

(b) Find the exact area of the finite region bounded by the curve C, shown unshaded in
Figure 1.

(©))

(c) Find the area enclosed by the rectangle PORS but outside the curve C, shown shaded
in Figure 1.

©))
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Question 7 continued
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8. (a) Use de Moivre’s theorem to
(1) show that
cos 50 = cos’ 0 — 10cos* 0 sin? 0 + 5cos O sin* 6
(i1) find an expression for sin 56 in terms of cos# and sin 6
C))
(b) Hence show that
an 50 £ =108 + 5t
an50 = —(F————
5t =107 +1
where ¢ = tanf and cos 56 # 0
2
T T
(¢) Hence find a quadratic equation whose roots are tan? 5 and tanz?
Give your answer in the form ax? + bx + ¢ = 0 where a, b and ¢ are integers to be found.
“4)
2
(d) Deduce that tam%tan?nT =5
2
24
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Question 8 continued
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