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2
Answer all the questions.
Solve the differential equation

dy
™ +ycotx = 9cosecx

to find y in terms of x subject to the condition y = 7 when x = %ﬂ

The group G consists of the set {1,5,7,11} combined under multiplication modulo 12.

(i) Draw the group table for G.
The group H consists of the set {1,3,5,7} combined under multiplication modulo 8.

(ii) Determine whether G and H are isomorphic.

Find the general solution of the differential equation

2
LR

@ dx+9y=25sinx.

A plane I1, passes through the points (1,2,-1), (2,-3,1) and (-1,0,2).
(i) Show that the plane I7, has equation 11x+7y+12z = 13.
The plane 17, has equation 3x+y+z = 4.

(ii) Find a vector equation of the line of intersection of /7, and I7,.

(iii) Find the acute angle between I1, and I7,,.

8]

2]

[3]

8]

[4]

[4]
2]

In an Argand diagram the points O, 4 and B are represented by the complex numbers 0, z and 2e37z

respectively, where z is a complex number with modulus 5.

(i) Calculate the exact area of the triangle OAB.

3]

The numbers —1 +1 and 3 + 3i are represented by the points P and Q respectively. The complex number w is

represented by the point R, such that PO = PR and angle QPR = %7[.

(ii) Sketch an Argand diagram showing P, O and the two possible positions of R. Calculate the possible

values of w, giving your answers in the form a + bi.
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6  The plane I and the line / have equations

2 1
r{—=3|=7andr=A|—-1
5 2

respectively. The point A has coordinates (1,2, —4).

(i) Find the shortest distance from the point 4 to the plane /1. 13]
(i) Find the acute angle between /7 and /. 3]
(iii) Find the point where the line parallel to / passing through A4 intersects the plane 7. [4]
7 (i) By expressing cos6 in terms of ¢'® show that
cos®o :%(cosée+6cos49+15cos29+10). [4]

(ii) Hence solve, for0 <O <7,

cos60+6cos40+2cos260 = 3. [5]

a 0

0 b
The subset H consists of the matrices with a = 1.

8 A group G has the elements ( ) where a,b € {1, —1,i, —i}. The group operation is matrix multiplication.

(i) State the order of G. 1]
(ii) Show that H is a subgroup of G. [3]

K is a proper subgroup of G such that H is a proper subgroup of K.

(iii) Show that K must have order 8. [4]
(iv) Show that there is only one such subgroup K and identify its elements. [6]
END OF QUESTION PAPER
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