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Answer ALL the questions.

1 Find the general solution of the differential equation

d2y dy :
dx2+4dx+13y_ sinx. [8]

2 The elements of a group G are polynomials of the
form a + bx + cx?, where a,b,¢ € {0,1,2,3,4}. The group
operation is addition, where the coefficients are
added modulo 5.

(i) State the identity element. [1]
(ii) State the inverse of 3 + 2x +x2. [2]
(iii) State the order of G. [1]
The proper subgroup H contains 2 +x and 1 + x.
(iv) Find the order of H, justifying your answer. [4]

3 The plane IT passes through the points (1,2,1),

(2,3,6) and (4,—1,2).

(i) Find a cartesian equation of the plane II. [5]

—1 4
The line / has equationr=|—-2 |+ A 3]|.
6 —2

(if) Find the coordinates of the point of intersection of
IT and I. [3]

(ifi) Find the acute angle between IT and /. [3]

4



4

In an Argand diagram, the complex numbers 0, 7
1.

and ze<'” are represented by the points 0, 4 and B

respectively.

(i) Sketch a possible Argand diagram showing the
triangle 0O4B. Show that the triangle is isosceles
and state the size of angle A0B. [4]

The complex numbers 1 +i and 5 + 2i are represented
by the points C and D respectively. The complex
number w is represented by the point E, such that

CD = CE and angle DCE = (7.

(ii) Calculate the possible values of w, giving your
answers exactly in the form a + bi. [5]

Find the particular solution of the differential equation

for which y = 1when x = 1, giving y in terms of x. [8]

Find the shortest distance between the lines with
equations

x—1_y+2 -5 x—3 _y—-1_ z+1

2 ~ 3 - g ad e =or=rge 1l




7 (i) Use de Moivre’s theorem to show that
_ 3
tan 46 = 4tanO — 4tan”0 4]

1—6tan%0 +tan‘o

(if) Hence find the exact roots of
A +4V3r2— 62— 4V3t+1=10. [5]

8 Let G be any multiplicative group. H is a subset of G.
H consists of all elements % such that kg = gh for
every element g in G.

(i) Prove that H is a subgroup of G. [8]

Now consider the case where G is given by the
following table:

e p q r s t
ele p q r s t
plp g e s t r
qlq e p t r s
r\r t s e q p
s|s r t p e ¢
t|t s r q p e

(i) Show that H consists of just the identity element.

[4]
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