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1. Relations R, and R, are defined on the set of integers by
X R, y ifand only if x+y isan even number,
xR,y ifand onlyif x+y isan odd number.
Show that R, is an equivalence relation and that R, isnot..
The relation R, is defined on the set S , where '
5=1{3,6,12,24},

by xR, y if and only if x is a factor of y. Show that R; is a strict order relation.

@ i)

X i 3 4 105 6
Y 56.6 350.7 | 1280.0 | 3493.9 | 7963.3.

The table shows corresponding values of x and y obtained experimentally. By drawing a.

relating log,, x and log,, ¥ , show that thése values support the hypothesis that
by a relationship of the form ; ;
. : 2 . y=px?, 2
where p and g are consants. Use your graph to estimate the values of

‘Hence estimate the value of J: y dx. Use the trapezium rule to obtaif

le graph

ATE CO nngcted

and g to one decimal place.

he; es&mte for J: y dx.

az marks)

3. (i) The angle between two vetors a and b is 74 . Giyen tha
find : '

L8 ﬁ =
- i - y A i
(a) ]2a+3b], g OF cu;m&i a‘vfz}‘
oL VALiue © li?"f,.ff"-‘

4

(5“2 | b =-4,

&) |2a-3b|.

(i) Show that the lines :
r=(1-2)i + 34 +(22+5)k,
r = 2pi + (4 - 4)j +3Kk, :

where x and A are.parametefs, intersect;

vthe point of intersection,

Write down the vector parametrig egffation of the plane which contains these lines.

(11 marks)
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= 5. (i) Differentiate

—1~+‘zh(fli)
x-3 x-3

with respect to x and express your answer as a single fracti

(\ o84 (if)  Solve the differential equation R Q9 sen)
' oY gy
dx >

given thatwhen x = 2, y = 0.

-
=
-

6. Express f(x), where s .
Xl

2+ 1) (x-2)

in partial fractions and hence show that

! 3z
J‘O f(x)dx = e

T)i=

Z 2.
10 i
(9 marks).

7. Find, in the form x + iy, where x, y € R, the squaﬁoots of

Find, also, in degrees, to one decimal place, the pringjpal

8 Giventhat 7 isa positive integer, prove, by indue
factor of 5" +3 for all positive integers

he argument of each of the square roots.
- (11 marks)

Hat 7"+5 is divisible by 6. Guess a common
‘Qve your guess by induction.

(9 marks) A

!! ‘ri by = ;
3x-1 ‘
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