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Solve the differential equation

to obtain y as a function of x.
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2. Given that x =—7% is the real solution of the equation

2x° —11x* +14x+10=0,

find the two complex solutions of this equation.
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3. (a) Simplify the expression

a(x+b)(x+c)
x—1

(x+3)(x+9)
1

, Where a, b and c are integers.

(b) Hence, or otherwise, solve the inequality

(x+3)(x+9) 3y
x—1

—(3x—5), giving your answer in the form

5.

(C))
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f(x)=3x2+x—tan(§)—2, —T<X<T.

The equation f(x) = 0 has a root a in the interval [0.7, 0.8].

(a) Use linear interpolation, on the values at the end points of this interval, to obtain an
approximation to a. Give your answer to 3 decimal places.

(C))

(b) Taking 0.75 as a first approximation to a, apply the Newton—Raphson procedure
once to f(x) to obtain a second approximation to a. Give your answer to 3 decimal
places.
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. (a) Express rr 1 2) in partial fractions.
“
(b) Hence, or otherwise, show that
Z”: Sr+4 B Tn* +11n
= rr+1)r+2) 2mn+1)(n+2)
)
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z=-2+1.

(a) Express in the form a + ib
1

@ -,

z

(i) 2%
(b) Show that |z” —z|=5V2.

(c) Find arg (z>- z2).

(d) Display z and z> — z on a single Argand diagram.

C))

2

2

2
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Leave )
blank

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

d’y d
o T
®)

(b) Find the particular solution for which, atx=0, y=2and % =3.

(6)
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Figure 1

Figure 1 shows the curve C; which has polar equation » =a(3 +2cos 8), 0 < 6 <2z, and
the circle C, with equation » = 4a, 0 < 6@ <2z, 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,.

(C))

The regions enclosed by the curves C; and C, overlap and this common region R is shaded
in the figure.

(b) Find, in terms of a, an exact expression for the area of the shaded region R.

®

(¢) Ina single diagram, copy the two curves in Figure 1 and also sketch the curve C; with
polar equation » =2a cos 6, 0 < 8 <2z. Show clearly the coordinates of the points of
intersection of C;, C, and C; with the initial line, @ = 0.
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