LEAVING CERTIFICATE EXAMINATIO N, 1968

MATHEMATICS (HONOURS) — PAPER T — (300 marks)

WEDNESDAY, 12th JUNE — Morning,

10 to 12,30
8ix questions to be angswered,
All guestions carry equal marks,
Mathematical Tables may be had from the Superintendent,
R 1s the set of real numbers,

1 A sBolid cylinder of diameter 2 feet and of length L fe
horizontal in level ground to a dept z i

the volume of that portion of the
cylinder which is above ground level. Give your answer c

2, P and Q@ are two pointe outside s glven cirele ang
to the ecirele, Prove that P is on the

polar of q,
Three straight lines intersect in a point, Prove that the poles of the lines with
respect to a given cirele are collinear

L4

Q is on the polar of P with respect

3 (a) The coordinates of the three verticesg A, By Clof triangle are respectively
(2,5)y (<4,2), (1,-8), Show that

z-2y+8+ ) (130 -~y —21) = 0, (neR)

is the equation of a 1line through A for each value of Ne
Find that value of A\ for which the line is (1) the 1line AB,

to the x—axis, (111) a 1line perpendicular to BC,

(b) Plot the set of points whose coordinates are (z

z=2t+1, B=t =1 and £=0,4, 2, 3,

Prove that the points are on a 8traight line and by eliminating t, or otherwise,

find ite equation in terms of z and Ue

Find the area contained by the y—axis and the two lines
- S

1
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(11) a 1ine parallel

sU) given that

€

L4e (a) What loci are represented by the equations (1) 22 — y* =0, (11) zy = 0,
(1) y =z + % (K =0, 1, 2, 3)y (V) y=mx+1 (mZo, Te 20302
of radius p whose centre is in the first quadrant
8 polnt dlstant & from the origin,
e that the equation of the other tangent whie

h contains the origin is
(p? = %% )x + 2pky = 0,

Prov

5e Show that (at?, 2at) is =

point on
equation of the tange

the parabola y? = Lax and hence
nt to the parasbola at this point is o — ty + at? =
P, Q, B are thres points on a parabola such that the ordinates of the points are in
geometric progression, Prove that the tangents at P an

d § meet on the ordinste through Q.

show that the

6s (8) If 6 18 the angular measure from the initisl line ¢ = y and the origin is pole, fine
in terms of r =nd @

(1) The polar coordinstes of any two of the
coordinates are (WZ, 2), (3, —

(11) The polar equation of the 1line Y =m
(b) Sketch any two of the following curves:
(1) r =0, 0<0<7;
(11) » = sinoy
(441) r? = sin?s,

following points whose cartesian
)y (cosg, sing),

x where m = tana,

OVER -




7e A set of statistlcal data is represented (1) by the mean, (11) by the median, of the
set. Polnt out some advantages and some disadvantages which each representative may have,

The following table gives the number of holdings in a district with the rateable
valuation specifled:

Rateable
Valuation in £ 0 =5 5 =10 10 = 20 20 — 30 70 = 50
Number of holdings 25 L5 81 65 2l

Represent the distribution by a histogram,

Calculate the standard deviaticn of the distribution assuming the values are
concentrated at the midpoints of the class intervals,.

(Note: O — 5 means "less than 5", 5 — 10 means "at least 5 but less than 10" etc,)

8 (a) The length of a vector Z is denoted by |#| and the vectors 1, J are orthonormal
1ee, [L] =1 = TJ and 1.,J = 0).

If % =3 —4J and 3 = 21 + J, answer any two of the following:
(1) Finda ¥ , U3

(11) Show that |& + 3| < |#] + |B|3 (Dimgram not sufficient)

(111) Find the angle between ¥ and D,

-

() (1) If % =3t —L4J and b = al + 2J, find a such that #_]| .

-

(11) If @ and b are any two non—parallel vectors and
i -
2=-3_G-6 2 & 4 show that @ _| 2.

9, (a) State the range of any two of the following ﬁlnctioris, the domainse being as givent
(1) F(z) =e*, =z € R}

1
(11) g(m)=m—5, o<e'< 13

(111) h(z) = z sinke, FL <z<H=, >0,
(b) Let f(2) =sintr (xe R, teR and t independent of x) be a periodic function of
periocd 1,

(1) Show that fF(1) = O and hence express t in terms of 1.

(11) If f end g are two periodic functions defined on the same domain D and hav
the same period 1, show that F= f — g (l.e. Flz) = f(z)— g(x) for all z¢D) is
also a periodic function,

10, (&) Find the general solution of the equationsy

(1) sing = E;

2
(11)- 1 + cosf = sin?s,
(b) (1) Use De Moivres theorem to express sin3@ as a polynomial in siné.
(11) Given that E%(e”) = {e!T, show that for all 6 ¢R,
e'%(cosé — 1 8ind) = constant

and hence deduce that the value of this constant is 1.
Deduce further that e'’? = cosd + 1 sind.




