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e Answer all the questions.
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1 (i) Find a vector equation of the line of intersection of the planes 2x +y—z=4 and 3x + S5y + 2z=13.  [4]
(i) Find the exact distance of the point (2, 5, —2) from the plane 2x + y —z=4. [2]

2 Use the substitution u = y2 to find the general solution of the differential equation

b, e
Y y
for y in terms of x. [8]
3 (i) Solve the equation =1, giving your answers in the form re'?, and sketch an Argand diagram showing
the positions of the roots. [4]
(ii) Show that (1 +1)® = 8. 3]
(iii) Hence, or otherwise, solve the equation 2+8i=0, giving your answers in the form re'®. 13]

4  The group G consists of the set {1, 3, 7,9, 11, 13, 17, 19} combined under multiplication modulo 20.

(i) Find the inverse of each element. [3]
(ii) Show that G is not cyclic. [3]
(iii) Find two isomorphic subgroups of order 4 and state an isomorphism between them. [5]

5  Solve the differential equation

&y dy .
@ +5 a + 6y =e¢
d
subject to the conditions y = ay =0 when x = 0. [10]
— +2 —
6  The line / has equations . 5 1_Y 37 = Z 5 7. The plane /I has equation 4x—y—z = 8.
(i) Show that / is parallel to IT but does not lie in I7. [3]
(i) The point 4 (1, -2, 7) is on /. Write down a vector equation of the line through 4 which is perpendicular
to I1. Hence find the position vector of the point on /I which is closest to A. 4]
(iii) Hence write down a vector equation of the line in I which is parallel to / and closest to it. 1]
7 (i) By expressing sin6 in terms of ¢'% and ¢7'%, show that
sin’0 = 1< (sin 56— 5sin30+ 10sin6). [4]

(ii) Hence solve the equation
sin 50 +4sin6 = 5sin 30

for -7 <O<37. 4]
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8 G consists of the set of matrices of the form (Z u ), where @ and b are real and a” + 5> # 0, combined

under the operation of matrix multiplication.

(i) Prove that G is a group. You may assume that matrix multiplication is associative. [6]
(ii) Determine whether G is commutative. [2]
oo 0 -1
(iii) Find the order of L o) [3]
END OF QUESTION PAPER
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