AX ROINN OTDEACHAIS — LEAVING CERTIFICATE EXAMINATION. 1969

MATHEMATICS (HONOURS) — PAPER II (300 marks)

8i1x questions to be answered. All questions are of equal value, Mathematical Tsbles may be
obtained from the Superintendent,

N 1s the set of natural numbers., R 1s the set of real numbers., C is the Bet of complex numbers.

1s (a) For each complex number z = z + ty(z, yeR) let Z =z = iy,
(1) Show that z + Z and zZ are resal numbers,
(11) Show that Z, SN T T e e 2 e D)y
(111) If z = ‘Zi;, show that 7 =21,
z
2

2, Find the three roots of the equation z° + 222 — 8z — 13 = 0 correct to one place of
decimals in each case,

141 2414 3+4
r

2+ 1 2%+ 1 341

where the same pattern obtsins in subsequent terms, 1s convergent.

3+ () Show that the seguence

1
(b) Prove that i ni{n + 2) 1s convergent.
n=
A
Show that :T,é e for all n > 1 and hence deduce that in' converges for e » 2,

e |

Lo (a) Show that the aset A = {1, —1, 1, —t}, where 1 =4 —1y is closed under multiplication.

Is the set {1, —1, 1] closed under multiplication ?
If @y Y € A, y is called the inverse of = if gy = 1. What are the inversea of

1 and —1 7

L
How many subsets, emch containing three elements, can be formed from A ? Take any
one of these subsets, find the number of its permutations taking the three elements
each time and hence test this set of three elements for agsociativity under
multiplication.

(b) Let P = {1, a, 4] and 8= {1, al. IfF PN X=8, find X, Is X unigue? Give your

reason.
Is there a set Y such that PU Y =8¢% Give your reason,

5. (a) Differentiate from first principles T'j:? with respect to z.
Differentiaste with respect to z:

(1 -1 =2 —22); ain\ha2? — 1 log, 4%, .

16sin Lt, Pina %’% and express 8 as a function of te

2
(b) Given that &
at?

If 8 =0and§%=0when t = 0, show that s = U4t — sinkt,
6. The height of a right circular cone is 15 cm,.

Prove that the height of the cylinder of maximum volume that can be inseribed in the
cone is 5 cm,

T« Evaluate: 2 %E :
e s , sinlx
(1) 1-»-":('1 + z)2dx; (11) 09 ner cos3r dr; (111) AR gin’ay
1 1 (:,c -— 1)d$
(iv) a:eszz-—'l dx (v) f&"l + 6x — A? ;
o

(+]

8+ A hospital wishes to experiment with a mixture of two types of food so that the vitamin
content of the mixture consists of at least

6 units of Vitamin A, 8 units of Vitamin B, U4t units of Vitamin C.
The vitamin content in units of each type of food is given in the table:

A B C
Type 1 3 2 5 |
Type 2 2 L 3

If type 1 food costs 55 pence per kilogramme and type 2 food costs 45 pence per kilogramme,
£ind the minimum cost of the mixture in pence,

9. Sketeh the curves y=a*(zx —2) andy =z — 2), ¢ R, between 2 = —1 and = = 2}
paying special attention to the parts of the curves near the origin, to the maximum and
minimum points and the pointe of inflexion,

10. (a) All the natural numbers between 1 and 20 (including 1 and 20) are written on slips of
paper one number on each elip, The slips are thoroughly mixed in a drum and one
slip 1s drawn at random. What is the probability that the number on the slip is
elther prime or a multiple of 37

(b) A plane can fly if half its number of engines are working, If g 1s the probability
that an engine faile, show that 1 — g® is the probability that a two engine plane
makes a successful flight,

Show also that a two engine plane 1s safer than a four engine plane if § < ¢g < 1.



