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1. Find the set of values of = for which 6]
|z — 2| > 2|z + 1.
2. (a) By using the substitution y = vz, or otherwise, find the general solution of the differential [7]
equation
dy 2 2
TY = 1 s T
(b) Given also that y = 2 when x = 1, show that for x > 0 2]
y? = 22° (In(x) + 2).
Total: 9
3. (a) Find the sum of the series 3]
25 4% 465 + ...+ (2n)%,
giving your answer in a simplified form.
(b) Hence, or otherwise, show that the sum of the series 6]
P—2 43—+ .+ (2n—1)> - (2n)?
is —n?(4n + 3).
Total: 9
4. Find the general solution of the differential equation [10]

d’y  dy 5
6L 4 gy = 2%,
dz? dx Iy ¢

5. Figure shows part of the curve y = f(z) where

f(xr) =2z —tan(z), zeR, 0<z< g

Y A

(a) Show that there is a root, a, of the equation f(x) = 0 in the interval (1,1.5).
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(b) Use the Newton-Raphson method with an initial value of x = 1.25 to find « correct to 2 [7]

decimal places and justify the accuracy of your answer.

(c) Explain with the aid of a diagram why the Newton-Raphson method fails if an initial value 3]

of z = 0.75 is used when trying to find a.

6. The complex numbers z and w are defined such that

3z4+w = 14

z—1w = 15—-91

(a) Show that z =3 — 4i and find w in the form a + ib, where a and b are real numbers.

(b) Find the square roots of z in the form ¢ + id, where ¢ and d are real numbers.

7. Figure shows the curves with polar equations

r = 4sin(20), 0<60<
r = 4dcos(f), 0<0<

|
[SIERNIE]

r=4cos 6

0 0=0

(a) Find the polar coordinates of the point P where the two curves intersect.

(b) Find the exact area of the shaded region bounded by the two curves.
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Total: 13

[5]
[11]
Total: 16
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