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Figure above shows the curve with polar equation
r=ab, 0<6<2m, a > 0.

Find the area of the finite region bounded by the curve and the initial line ¢ = 0.
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2. Find the set of values of x for which [7]

(x —1)(z+2)
r+4

> 4.
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f(x) = 32° — 72* + 3.

(a) Show that there is a root, a, of the equation f(x) = 0 in the interval [0, 1]. 2]
(b) Use linear interpolation once on the interval [0, 1] to estimate the value of «. 2]
There is another root, [, of the equation f(z) = 0 close to —0.62.
(c¢) Use the Newton—Raphson method once to obtain a second approximation to /3, giving your 3]
answer correct to 3 decimal places.
Total: 7
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4. The Cartesian equation of the curve C' is
(m2 + y2)2 =a? (x2 — y2) .
(a) Show that, in polar coordinates, the equation of curve C' can be written as [4]
r? = a® cos(26).

(b) Sketch the curve C for 0 < 0 < 2. 3]
Total: 7
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1
5. (a) Show that the substitution y = — transforms the differential equation 3]
u
d
Vil omr=0 ()
into the differential equation
du u . 0
— ——+2=0.
de =
(b) Hence find the solution of differential equation (x) such that y = 1 when z = 1, giving your [7]
answer in the form y = f(x).
Total: 10
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2n
6. (a) Find Z 7% in terms of n. [4]
r=n+1
(b) Hence, or otherwise, show that 6]
2n
5
g o7
>
r=1
for all positive integer values of n.
Total: 10
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7. A particle moves along the z—axis such that at time ¢, its x—coordinate satisfies the differential

equation
d*z  _dx ,
2@ - 5E — 3z = 20 sin(t).
(a) Find the general solution of this differential equation. [10]

Initially the particle is at © = 5.

Given that the particle’s x—coordinate remains finite as ¢t — oo,
(b) find an expression for x in terms of t. [4]

Total: 14
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8. The complex numbers z; and z, are given by

C1+4i V2

_ d —
21 1_i an Z9 11—

Find z; in the form a + ib where a and b are real.

(a
(b
(c

Write down the modulus and argument of z;.

Find the modulus and argument of z5.

)
)
)
)

(d) Show the points representing zi, z; and z; + 2z on the same Argand diagram, and hence find

the exact value of tan g
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