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1. Solve the equation
7 =32

Give your answers in the form r(cos@ + isinf), where » >0 and 0 < 0 < 27

©))
(Total for Question 1 is 5 marks)
2. In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
Use algebra to find the set of values of x for which

b — 9 < |1 -2
(6)

(Total for Question 2 is 6 marks)
dy . 3 . m
(cosx)a + (sinx)y = 2cos” xsinx — 3 0<x< 3

(a) Find the general solution of this differential equation.
Give your answer in the form y = f(x).

(7
(b) Find the particular solution of this differential equation for
T
which y=3+3 at x= 3
Give your answer in the form y = f(x).
3

(Total for Question 3 is 10 marks)
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4y + 2

o+ D)+ 2) in partial fractions.

4. (a) Express

3)
(b) Hence, using the method of differences, prove that
Z": 4r + 2 _ n(an+Db)
—~ir(r+1)(r+2) 2m+Dn+2)
where a and b are constants to be found.
(3)

(Total for Question 4 is 8 marks)

5. Given that

2

2 2
Q2 - x2)jx—y + Sx(d—yj =3y

(a) show that

3 2 2
dy_ 1 (Zxdg(l_sd_y)_s(d_yj+3d_y]
d*  (2- ) dx dx dx dx

3)
d 1
Given also that y=3 and Yo at x=0
dx 4
(b) obtain a series solution for y in ascending powers of x with simplified coefficients,
up to and including the term in x’
“4)

(Total for Question 5 is 9 marks)

6. (a) Find the general solution of the differential equation

2

d—);— d—y+8y:2x2 + x

dx dx
(8)

(b) Find the particular solution of this differential equation for which
dy
=1 and — =0 wh =0
y an & when x

()

(Total for Question 6 is 13 marks)
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7. (a) Show that

3 3
S
z z z z

where k is a constant to be found.

3)
Given that z = cos@ + isinf, where 6 is real,
(b) show that
N
(1) 2"+ — =2cosnl
z
S| .
(1) Z"— — =2isinn6
z
3)
(c) Hence show that
cos’ Osin’ O = 3% (3sin26 — sin66)
4)
(d) Use algebraic integration to find the exact value of
¥
cos’ @sin’ dO
0
“4)

(Total for Question 7 is 14 marks)
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0 Initial line

Figure 1

In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

T
Figure 1 shows the curve C, with polar equation » = 2asin260, 0 < 6 < bR and the

circle C, with polar equation »=a, 0 < 6 < 27, where a is a positive constant.

(a) Find, in terms of a, the polar coordinates of the points where the curve C, meets
the circle C,

3)
The regions enclosed by the curve C, and the circle C, overlap and the common
region R is shaded in Figure 1.
(b) Use algebraic integration to find the area of the shaded region R, giving your answer
in the form éaz ( pr + q\/g ) , where p and ¢ are integers. -

(Total for Question 8 is 10 marks)

TOTAL FOR PAPER IS 75 MARKS
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