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1. Use algebra to find the set of values of x for which
X 2
—_— <: —_—
X+1 x+2
(6)
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2. (a) Show that, forr >0
1 1 r’—7r-5
r-3+ — =
r<1 r+2 (r+I)r+2)
)
(b) Hence prove, using the method of differences, that
P =Tr-5 B n(n* + an + b)
- (r+ D +2) 2(n+2)
where a and b are constants to be found.
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Question 2 continued
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3. (a) Find the four roots of the equation z* = 8(\/5 + i) in the form z = re'
()

(b) Show these roots on an Argand diagram.
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Question 3 continued
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4. (i)

dx
ry +gx =r  wherep, gand r are constants

Giventhatx =0whent=0

(@) find x in terms of t

(4)

(b) find the limiting value of x ast —

(1)

(i)
b +2y=sind
de

Given thaty = 0 when 6 = 0, find y in terms of &
(7)
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Question 4 continued
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5. (a) Use de Moivre’s theorem to show that
sinf@=asin50 + bsin30 + csin O
where a, b and ¢ are constants to be found.
)
3. 53
(b) Hence show that | sin’ 0 d9 = —
0 480 (5)
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Question 5 continued
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6. (a) Find the Taylor series expansion about% of tan x in ascending powers of | x — % up
- 3
to and including the term in | x — —| .
‘ (7)
.. St T ©
(b) Deduce that an approximation for tan — is 1 + — + — + —
12 3 18 81 (2)
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Question 6 continued
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7. (a) Show that the substitution x = e transforms the differential equation
2
xzjx—);—2x%+2y=—x_2, x>0 ()
into the equation
2
3y e (1)
u u (6)
(b) Find the general solution of the differential equation (11).
(7)
(c) Hence obtain the general solution of the differential equation (I) giving your answer
in the formy = f(x)
1)
J
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Question 7 continued
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8.
>
Initial line
C1
Q
Figure 1
The curve C, with equation
r =7cos0, —£<0<E
2 2
and the curve C, with equation
r=31+cosd), —-n<O<n

are shown on Figure 1.
The curves C, and C, both pass through the pole and intersect at the point P and the
point Q.
(a) Find the polar coordinates of P and the polar coordinates of Q.

©)
The regions enclosed by the curve C, and the curve C, overlap, and the common region R
is shaded in Figure 1.
(b) Find the area of R.

(1)

J
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Question 8 continued
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