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AN ROINN OIDEACHAIS M.49
LEAVING CERTIFICATE EXAMINATION, 1990

MATHEMATICS — HIGHER LEVEL — PAPER I (300 marks)

THURSDAY, 7 JUNE — MORNING, 9.30 to 12.00

Attempt QUESTION 1 (100 marks) and FOUR other questions (50 marks each)

Marks may be lost if all your work is not clearly shown
or if you have not indicated where a calculator has been used
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1 (i) Solve the equation (x + 1)2 = 4 e s ﬁl 3 ;'fz_ el Ty L
C z!
(ii) Use a graph, or otherwise, to find the range of values of x for which
+ 2 > losdopess & R dand " vi =F 5 .
Xr="3 '),_L’ 2
(iii) Find tan 6, where 0 is the obtuse angle between the lines S
3x — 2y + 1 =0 and 3ty -1 =90 > tdl = 7
(iv) Find the slope of the common chord of the circles ),f' ~ f
/Ii : x2 fe y2 O = 3y + 1 = 0, xz -+ y2 - x + 2y -1 = 0.
1 ‘\ (v)  Evaluate Lim 6 o' SRR & ‘})’.’7 '
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(vi) Find the equation of the image of the line Lo S 3 \/?,"')
o T x = 1 — iy =-did gor fap tER IE AL 6% 5
under the translation (0, 0) — (2, 1) and express your answer in the form Y= 1
ax + by + ¢ = 0 ' =
. = + L (2 3)
(vii)) In the quadratic form Y )
(x J’)<3 —1><X): 14 ')Lt'tlj-\s
-1 -2 y
A S )
find y when x = 2. >C (‘() >
(viii) Prove that the graph of x — cosx is its own image under the axial symmetry
of the plane in the line x = 7. A
’ 4, O k= 3
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This is a graph of the function 6 — a + bsink@, b >0; n/ B A
Find the values of a, b, k. v i :
(x) {1, a b} is a group under the operation x where the identity element is 1.
Say why a *+ a = 1.
Lléﬁ_
OR (x) Find the equation of the image of the parabola ¥? = 4x under the /
translation (0, 0) - (3, 2). !"—\ ‘jl . \
,L = = . ‘1 7 _\‘,. = L’ )(. -~ . (Y é 3/‘,
311_/)1.43) (3 %1 ‘, lj 4'91‘.)_(-; 67+ L.{,,- y \l ‘ /
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If « B, vy are the roots of the equation
ax® + bx* + ex +d = 0,
write down a cubic equation which has
RGP =iy D=6
as roots.

Hence, or otherwise, find the only rational root of the equation
. R siaT=0
14

in the form <
q

(a) Show by induction, or otherwise, that
pin—~E=2n + Beilop . & NO

is divisible by 6.

tb) =) Write out in ascending powers of x the first five terms of the expansion of
(1 + x)™! and state the range of values of x for which the expansion is valid.
(ii)) Noting that

X
foldir= el +ox) 0<x <1

write the first five terms of the expansion of log(l + x).

(i) Prove that the area of the Aoab is

3Gay2 — X301)

where the coordinates of ¢ and b Y b

are (x;, ;) and (xp, ¥3),

respectively.
(ii) Prove that if joa| = |ob| and

jLaob| = «, a

area of Aoab = 1(x;2 + y?)sin a

: X

(iii) Given that the coordinates of the vertices 0

of a triangle are rational numbers, prove
that the triangle cannot be equilateral.
Show also that the triangle could be
isosceles and give an example of one
such triangle.



Write down the coordinates of the centre of the circle . S
8. T4 YRl o )y i =

and find the length of its radius.

Verify that p(—1, 3) is a point of the circle.

The tangent, T, to the circle at p cuts the X axis at g. Find the coordinates of q.

K is a line through ¢ perpendicular to 7. Verify that K is also a tangent to
the circle and find the coordinates of f, its point of contact.

Calculate the ratio

Area of S : area of circle on [pt] as diameter.

Let
o a k)
& (k —a .
If M~! = M, prove that ¢> + k* = 1 and then write out the matrix M

given that ¢ = % afid k00,

Express the vector ( ?) as a linear combination of the two vectors

(f) and ( ;) and hence find r and s for which

w PNl R

Give a geometrical interpretation of M and hence, or otherwise, find the
equation of the image of the line

under the transformation M.

Write sin 360 in terms of sin® and hence, or otherwise, find the values of 6 in
the range 0 < 6 < 27 for which

o). = sin30 k£ cos20 — smf@ = “l.

Use the tables on Page 9 to cxpress sin36 — sinf as a product and hence find
the values of 8 in the range 0 < 6 < 27 for which
f(08) = sin30 +-€0s260- = s8in@ = 0.

A function g is said to be odd if g(—x) = —g(x) for all x.
Investigaté if f is odd.



OR

8.

(a) = (i) Show that

A={l,

~—

Eor et 1

is a group under multiplication where i = /-1,

(ii) Let the set

C=1vw a v}

Write out one isomorphism

(b) Explain the statement:

“a and b are inverse elements of a group G, *.

The set {e. q. r. s. t} is a group under * where
e is the identity. If e occupies one of the shaded
squares in the Cayley table, say why e also

occupies the other.

be a group of order 4 under multiplication where 1 is the identity.
C. Rl
» * | e q r S t
e
7z
1 ~
7

A set § is a group under the operation * where
e is the identity. If S contains an even number s
of elements, prove that there is at least one
element £k € S, where k # e for which

k = k = e

v is the vertex of the parabola 2

A\

2x. p and ¢ are points of the parabola

such that vp 1L vg. If m is the slope of vp, find in terms of m the
coordinates of &, the midpoint of [pg].

Show that for different values of m the locus of k& is a parabola and that each
[pg] comains the vertex of this parabola.

If the coordinates of k are (%,

3

2

))

find the coordinates of p and of gq.



