2 a Use de Moivre’s theorem to show that
cos 50 = 16cos’0 — 20cos*d + 5cosb. (4)

b Hence find 3 distinct solutions of the
equation 16x° —20x*+ Sx + 1 =0,
giving your answers to 3 decimal places

where appropriate. 5)
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7 a Solve the equation a) [ 4 +4 . l = Jateq?
=4+4i
giving your answers in the form = d32 = 4/z
z = re*" where r is the modulus of z . _ 7T
and k is a rational number such that @ “9 (4' +4 ") - F
0s<ks2 (6) -
b Show on an Argand diagram the points - ‘%
+ =
representing your solutions. 2) 4 4 4 j{ <
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Prove that
n 4 n(an + b) 4 4
Tr(r+2) (n+ D(n+2) =
where a and b are constants to be - (r * ?') . r+2
found. (5)
Find the value of 3 —2 = = - Z
in i e value o ,;or(r+2)’t0 p= 2
4 decimal places. (2)
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27 a By using the Maclaurin series for cos x
and In(1 + x), find the series expansion
for In(cos x) in ascending powers of x
up to and including the term in x*. (6)
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b Hence, or otherwise, obtain the first
two non-zero terms in the series
expansion for In(sec x) in ascending
powers of x. “4)
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32 Show that f x*e™dx converges and
1

find its exact value. o)
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Find the exact mean value of f(x) on the
interval [1, 3]. @)
« Section 3.2
| 3 , y [ ] |
M-Qav\ \/a'ue = Pe— ( F4 - ’f
3-1 4 3 2
S R oy



Au ,
= = = 0 —_ -~
x=3= ¢ Ao
x = | D Vv =2 Au.:"'—d"

—ol“: M’?(

42 Show that

f2x + 1 4x = darctanx + Inx

Xy +Bln(x*+ 1) + ¢
where 4 and B are constants to be
found. )]
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47 — 2
Vel = m f x ”lj
a
s | y
/N
) x
LQ é v = 33 -1
du 3
The curve shown has equation x = ) / 3
X -1 Adu = 3A Y
The finite region shaded is bounded by the “w -
y-axis, the hlne y=>5and theline y = a. ) A = y
The region is rotated about the y-axis 3’ - j
through 360°.
Given that the volume of the solid 4= S v = 4
generated is —31, find the value of a.  (5) -
70 : y=o U= 3a-]
< Section 4.2
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52 i &) Vol = -rrf'de"A

= T (Ss;nze)q’do&

%
x = 2sat
The diagram shows the curve C with 0("-
parametric equations -~ P cos ¢
x=2sint,y=3sin2t,0sts7§r A€
A jewellery pendant is made in the shape Ax = 2 css £a¢
of the solid of revolution formed when o
the region marked R is rotated through =
27 radians about the x-axis. Each unit on - T 9 W2t 2 cost AE
the axes represents 0.5cm. )
a Show that the volume of the pendant [ o«
can be found by evaluating the integral i .
or (F ., = )@ Sin 2¢ cost A
—f sin?2¢ cos ¢t dt 4)
4 J o
b Hence show that the exact volume of
the pendant is 6?77 cm’. (6)
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