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Y_ 3ytanx = sec’ x
dx

(a) Show that an integrating factor for this differential equation is given by

p(x) =cos’ x

(2)
Given that y =4 when x = %
(b) determine the particular solution of the differential equation.
Give your answer in the form y = f(x).
4)
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Question 1 continued
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r

2. (a) Use algebra to determine the exact x coordinates of the points of intersection of the
curves with equations

2x 1
e Y
X
3)
Hence
(b) determine the values of x for which
2x 1
3 <
x+1 x+4
()
(c) state the values of x for which
2x 1
3 <
X+l |x+4
()

.
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d’y  dy
228 Y =0
v~ 6w

d®

Giventhatd—y=3andy= 1 atx=2
dx 2

3
(a) determine the value of 4y atx=2

3
dr ©)
(b) Hence determine the series expansion for y about x = 2, in ascending powers
of (x — 2) up to and including the term in (x — 2)’, giving each coefficient in
simplest form.
(2)

.
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Question 3 continued
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4. (a) Express r+4 in partial fractions.
7‘(7‘ + 1)(1’ + 2) (4)

(b) Hence, using the method of differences, show that

2 r+4 _ n(Pn+0)
— rr+1D+2) 2(m+R)(n+S)
where P, O, R and § are integers to be found.
(3)
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Question 4 continued
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o) Initial line
Figure 1

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

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

r=\/§+tan§ 0<O<nrm

The tangent to the curve at the point P is parallel to the initial line.

. . . 1- ) .
(a) Using the identity tang = ﬂ or otherwise, determine the exact value of

0 at P. sin¢

C))

The region R, shown shaded in Figure 1, is bounded by the initial line, the curve and the
line OP, where O is the pole.

(b) Use algebraic integration to determine the exact area of R, giving your answer in the
form pln2 + gm + r where p, g and r are constants.

(6)

p 7 5 7 1 6 A 0 1 6 3 2
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Question 5 continued
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6. (a) Determine the general solution of the differential equation

4‘:;—5 - 4% +37y = 6>

(6)

Given that y = 0 and Y =0whenx=0

dx

(b) determine the particular solution for this differential equation.

)
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Question 6 continued
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7.

(a) Use De Moivre’s theorem to

(1) show that
sin50 = 5cos” Osin@ — 10 cos’ Osin’® O + sin’ 6

(i) determine an expression for cos 56 in terms of sin# and cos €

“4)
(b) Hence show that, for cos56 # 0

5tanf — 10tan> 0 + tan> O
1-10tan® 6 + 5tan* 6

tan 50 =

2

(c) Using the result of part (b) and showing all stages of your working, determine the
solutions of the equation

2x° — 15x* =20 + 30> + 10x -3 =0

giving your answers to 3 decimal places.
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Question 7 continued
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8. A transformation 7 from the z-plane, where z=x + 1y to the w-plane, where
w=u+1v, is given by

(\/§ - i)(z - 2)

w= z # =2
z+2

(a) Show that the real axis in the z-plane is mapped by 7 onto the line with equation

V= —Lu in the w-plane
N :
3)
(b) Show that the circle in the z-plane with equation |z| = 2 is mapped by 7 onto a line
in the w-plane, stating clearly an equation for this line.
6))
The region R in the z-plane is defined by
{zeC:|z| <2} N{zeC:Imz > 0}
(c) Determine the image of R under 7, giving your answer in the form
fweC:a<argw < f}
where a and f are rational multiples of 7
C))
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Question 8 continued
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Question 8 continued

(Total for Question 8 is 13 marks)

TOTAL FOR PAPER IS 75 MARKS
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