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SECTION A

1- (a) I .
nvest i :
gate if the point (100, 101) is on the line joining (2, 1) and (3, 2).

(®) p (0, —2) and ¢ (-2 —6) are points of a cj ; d write the equation
of the circle. . points of a circle centre (k, —2k). Find k and w
&) . 4 )
(2, —-2)y2T1T 33; =4 =20 = 0 s the equation of a circle. Two lines L and M intersect at
+ 1€ distance from the centre of the circle to each line is 2./5.

Find the €quation of L and the equation of M.,

WEe =37 <2 w5 o o ed
€ =3i -2jandd = 9] + 6/, find a unit vector perpendicular to cd.

) 0) opgr is a parallelogram where o is the origin, =27 —8jandg = 117 + j. Express r
in terms of i and J. r
@) selpgland|ps|:|sq|=5:4
Express s in terms of i and ; q
o]
.se = i 5 -
(i) If w = xi — 45 and | ws | = \/ﬁ, find two values for x. 4
—_ —
Show that the larger value gives ws L rs.
between ws and rs.

Show that the smaller value gives an angle of cos! ( T )
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W Hind the equation of the Tine through the point of intersection of
\ A4 6= 0
L S L 11 [T Y

i : , |
W which contains the point (4, 0)

Fis the transformation () (V) where

R IR J
For poiiits PO G (1 0) and £ (O, 2) find £, £ and /(). Tnvestigate if
W Lgr = | £ £ l

U0 the area of the triangle pgr is equal to the area of the trinnple £(p) /() /().

L is a line with cquation ax 4 by 4 ¢ o 0. Prove that the image /(1) is ulso
the transformation which is given in (h).
M s

W line, whege {is

a line with equation av 4 by 4 d = 0. Deduee the equation of £(M), Show 1y 1(M)

. 3 sin Sy sin
Evaluate Lin | 48 ; l

v e ‘u ] X X

: . 5
When sin ¢ - 3 and cos fi -

h| 4=

aand fless than 90°, express sin (@ + M) in the form ;f where
)
a, b e Q.

Hence, aor otherwise, show

oo
<
-2
rol
n

cos (45 — a — fi) = 2NZ

(©) p. ¢ and r are points on level ground,
[ sr ] is a vertical tower of height A, The
angles of elevation of the top of the tower
from p and ¢ are « and . respectively.

I a] = 60°and | ] = 30" express
| prland | gr | in terms of &,

(ii) Find | gp | in terms of A, if tan Lqrp = \/ﬁ




o

5 :
(b) Find the values of 8,0 < 0 < 2, if 4 cos?’0 — 3 sin 0 — 3 = (),

) Show that cos 26 = 2 cos?0 — 1.

inn 24 = 2tanA
© O Prove that an o L
”

(i) A triangle is inscribed in a sector of a

circle, centre ¢, radius r, 8 < 90°. A

right-angled triangle circumscribes the

sector (see diagram).

o Lo
If the area of a sector is Er 0
[Tables p. 7] prove & "
sin @ < 8 < tan 0. |\

6. (a) Five points are marked on a plane. No three of them are collinear. How many dif,
can be formed using these points as vertices? crent "iaﬂglu

Two of the five points are labelled x and y res

[ xy ] as a side? pectively. How many of the above triangles y
3 { 2y

(b) (i) A bag contained 8 red, 12 blue and an unknown number of green beads, In 4 rand ;
o ) om d ) }

the probability of drawing a green bead was % How many green beads WEre in the Tay
the start? i

(ii) In how many ways can the letters of the word METCALF b

10w ¢ arranged if M
beginning and A and E are always side by side?

1S always g,

(c) Find o (x), the standard deviation of 0, x, 1.

T —

Show that o(x) = o(1 — x) for all x € R.

Show that in 0 < x < 1, the minimum value of o(x) is

1
73.
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7. (@) The weighted mean of the data below is 1R£0.90.,

Item A B C
Price in IRE 1.40 0.80 0.30
Weight 3 5 4

3.50 0.50

Find the value of x.

(b) Solve the difference equation

||

when 1, = 0 and 1, = 6.

(c) Nine discs W

from the others. All nine were pl

(i) A disc was picked at ra
both discs showed prime

(ii) Three discs were picke

- 2u, — 53u, _,=0,nz21

numbers.

or three even numbered discs were picked?

SECTION B

Do ONE question

erc cach given a natural number from two to ten inclusive, cach number different
aced in a box.

ndom and replaced. A disc was then picked. Find the probability that

d at random. What was the probability that three odd numbered discs

©0x [0 [0 ‘o wcliusin serie
8. (@ f(x) =flo) + / I Rk ey + ... is the Maclaurin series.
Write the Maclaurin series for f(x) = ¢* up to the term containing & Hence find an

approximation for e correct to four decimal places.

(b) Evaluate | x In x dx.

a

(¢) A right circular cone 11 cm in height and
of base diameter 8 c¢cm is to enclose a

cylinder (see two dimensional diagram).

Il cm 5,

Express the height (h) of the cylinder in

terms of its radius (r).

in terms of .

Find the maximum volume of the cylinder

B em

h



, d?2
a bag. In a second bag there were 7 white B0 f a black marble”

N
b) TI arble were selected at random what was the probabxluy o
! T Were 100 gise wral numbers from So-
00 printed on i €S In a bag cach having one of the onc hundred na vere red. The
were black. TwCIL here was  different number on cach disc. Forty BUm2¢
() How m n.ly-sm of the black numbers were even.
) 1 g g any discs hag even red numbers? ber WaS odd given
Isc were s qumbe
that it wag rcd;dwed at random what was the probability that ! .
(i ; - iat the
) A disc was draw n. Flﬂd the probablhtybcr giVﬂﬂ that

n a.nd replaced. Then a disc was draw

ad a red p
. u .
it was black, mber given that it was odd and that the secon

ad an odd i

mber of fours

u
he expected D [ significance,

(c) A no .
as wovtflléy S}fm.p advertised a biased (trick) die which would not 81V : 59, level ©
e oa air dic. If the die gave 59 fours in 500 rolls, investigate &t B

F not the die was indeed biased.

10. (@) (i

(@) (i) Sﬁ?lglele the table shown so that it * 0 1

! ¢ the Cayley Table of a group. — T |
1V€ a reason for your answer.

0| O !

P
() Ina group G, x with identity e, prove ,‘—-—1___

(i) e ! = ¢ —1—-—-_’_—-—-—_———

() (@' = g inall cases,

(iii) (ab)~" = ! 41 in all cases.

(c) The group S, o may be represented by the following table:

° o o, o 03 % % = =
Len) o a; (of] a3 s s “ g »
o o o o ) o % p oy
o o o g, o] 6 9 54 0—5
U3 G- 3 G’o 0’] 0'1 0-7 0'4 g 0'6
o, o, o, O 0s % % % :
os as gy o ] . % % s
O Lo/ o5 oy oy 0, o % 73
o o 0% o5 A 03 o " %

(i) Show that S, o is non-commutative.

(i) Find the order of o, and list the elements in subgroup (o e
(iii) Let C be the set of all elements which commute with gy
Show that ¢ a; ), is not isomorphic to C, ¢

(iv) Solve for k : 00,05 = o

OVER -



11
i (Q] ki
Ing th
C e
Quag;
Allop of the elli . _4 4 i (ricity ¢
ipse with foci ( T 0 ) and ( 3 0 ) and with eccen 5

®) ) Lk g
jon. Prove f) L f(M).

& arﬂ pe
1 Tpendi . i
(i Proye dicular lines and f is a similarity transformat

" th
lr]ang]e uﬂ

U the ¢
c ; i
d ircumcentre of a triangle i mapped onto the circumcentre of the image

n er a -
si :
milarity transformation.
y affine

(i) Sp
OW that m
L or a : .
Conjugate dian ellipse E, the parallelogram for ed by tangents at the end points of a pair
meters has constant area.




