N ETER

LEAVING CERTIFPICGA

TE EXAHIN‘ATION, 1969
MATHEMATICS (PASS) — PAPER II (300 marks)

8ix questions to be answered,
All questions are of egual value,
Mathematical Tables may be obtained from the Superintandent.

N 1s the get of natural numbers
Q 18 the get of rational numbers
Z 18 the get of integers,

3
1. Show that A48 lies between 2.6 and 2.7,
Hence, or otherwise, show that
. 82 1
B
NT8,005

2, (a) Plot on the number line the set
{z|z s 4 — 9y @ € Zand 2 5> 0],
(6) I 4, b ¢ q ana @ < b, show that

(1) &52 . p, (11) o <°’;’b<b.

If 2, y ¢ Q and T <Y, 18 1t correct to say that EL%—H is the next greatest number aftep Y
Give your reason.

3« (a) Say about each of the following whether 1t is true or false ang 11lustra

te your anawer
(bg 8n example in each cage glven that A, B, X are sets:
1

AU A=a,
(11 BN B =g,
(111) Ac B UB = A
iv) AN B =B = A==ih
V) AMNB=X = ANXx=3n,

(b) If € 18 the 8et of cars in Ireland B the 8et of dlack ecars in Ireland and I the set of
Cars assembled in Ireland, indicate on & dlagram
the set of blaeck cars assembled in Ireland,
What are the elements of
(1) The set ¢ \ (Bu 1), (11) the set (BUI)\NGC 9

be () %, §, % are the first three terms of a sequence, Is the Sequence arithmetic ? Is it

geometric ? Q@ive your reasons, Write down the nth term, assuming the indicated
pattern is followed,

éb‘ Find the sum of the first 15 terms of the arithmetric series 1 +4 + 0+ o o,
cj Show that 85, the sum of the first n terms of the geometrie Serlen 1 + 2 44 4 o o o
is 2" — 1, If T, 1s the nth term of this series, show that

=+ fi—1 s

Be. (&) (1; Transform 57.25 from base 10 to base 2,

(11 Divide the binary number 1,110,010 by the binary number 15411001 anda express your
answer in binary notation,

(b) Write down the first three terms of the binomial expansion (3 + #)* and use this
@Xpansion to evaluate (3-033‘ correct to four places of decimals,

6. The line ¥ =mx + 1 18 perpendicular to the 1line & + 2y = 3;
(1) £ind the value of T

(11) show that the line y = (m - 1) 2 1s perpendicular to the line 2 + Yy =0,
Graph the get of points satisfying the Bimul taneous conditions
(a) 2 +7y < o, (b) @ > o, (cly 52~ 2,

7« Differentiate y = 2(1 —2) with respect to x from first principles,
Find the slope of the tangent to the curve YV =2(1 —zx) at the point (%, 1) and hence or
otherwise find the equation of the tangent at that point,
Draw a rough sketch of the curve y = z(1 — z),

Bs. (1) Show that log,rl%‘ = log,N,

(11) =z 18 a real number. For what values of 2 has log,z a meaning ? Draw a rough graph
of loggx.

(111) 1r 103,0( 2 )= 3 and log(a? — 1) = 2, find the value of ola + 1),
(1v) Bolve theaéigultanecua equationsa:

psq — 316

logyp + logsq = 5,

9. (a) There are 5 Beats in a car, In how Iany ways can 3 men seat themselves to travel in
the car if only two of them are able to drive ?

(b) In a café a menn card lists the cholces for s l—course lunch, The first course is
Boup or else fruit Julce, The second course is one of 3 meat-dishes., The third
course 1is any one of 3 deserts, The final course 1s tea or coffee, How many
different lunches ean the café provide 9

10s Iz the relation "less than" on the et R of real numbers a function ? Explain yo¥r
answer. Jf, g snd h are thres functions whose domain is the set A = 13, 1, 2}, pg(x) = T
and h(x) = f(z) + 1 for all & e A,
i) If the range of L is {4, 2, 3}, write down the range of g and the range of h,
(11) 1 £(3) = 3 ana F(1) =4, £ind g(2) ang h(1)e




