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AN ROINN OIDEACHAIS M. 30

LEAVING CERTIFICATE EXAMINATION, 1993 1S=39

MATHEMATICS - HIGHER LEVEL - PAPER II (300 marks)

FRIDAY, 11 JUNE - MORNING, 9.30 to 12.00

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

Marks may be lost if necessary work is not clearly shown
or if you do not indicate where a calculator has been used.

Show that V2x + 2 = x —-2whenx = 3 + V7.
Selvel2x — 11 = Ix- = H., x €:R

The equations of two lines are 13x - 11 y+ 1 =0and 17x+ 19y +1=0.
Find the equation of the line through the origin and their point of intersection.

The points a and b have coordinates (1, 2) and (5, — 6) respectively.
Find the equation of the locus of a point p where | Zapb | = 90 °.

(a, b, c) represents the permutation a > b, b > ¢, ¢ >a, d — d of the set
{a, b, ¢, d}. fis the permutation (1, 2, 3) of the set (1, 2, 3, 4).
Write f o f in the form (a, b, c).

Find the matrix of the symmetry in the line x + y = 0.

2-3\4 _ ab
If (1 _2) = (cd)’ find a, b, ¢, d.
Findtheperiodofthefunctionf:x-—)singx + coszx, xe R.

2 3

Show that (1, 0) is the centre of symmetry of the curve x =¢, y = + 2 — &

I is the identity of a group G under multiplication.
g € G is such that g3 = g10 = L
Show that g =1

Write the equation of the parabola which has vertex (-1, 1) and focus (-2, 1).
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3x3_ 6x%2 + 5x—1 = 0 hasroots o, B and 7.

(i) Write down the value of af + oy + Py and find the value of

Ry v oy +  ofyn

(if) Hence find the equation which has roots af, ay, By.

(®)

(iii)

Find the value of @ € R for which there is more than one solution in the simultaneous
equations

ax A Yyroe g1
2x- 6y + 3z = -1
Sr—3y + W= a

Write two solutions for that value of a.

Write the first three terms and the general term of the expansion of (1 + x) 1

Write, in ascending powers of x, the first three terms of

1 : X
————— and express each term in the foom+ — .
2+ b

o

Hence, using a suitable value of x, or otherwise, evaluate E
r=0

.

Prove by induction that n 5> _ nisdivisible by 5, ne N.

~/® is the acute angle between the lines P: x—=y+2=0and Q: x-2y—-1=0.

Find tan 6.

@ is also the angle between a line L and the x-axis. L has positive slope and cuts the
x axis at (a, 0). Write the equation of L.

L cuts the lines P and Q. Write the coordinates of the points of intersection in terms
of a.

Find the two values of a such that the area of the triangle formed by P, Q and L is 9,
where the anticlockwise order of pointsis P Q, QN L and P N L.



Show that if (x , , y ) is a point on each of the circles:

S, =%+ +4x-3y+2 =0 and S, =25 + 2y’ +6x+2y-3=0

then it is also a point on the circle S, + A S =0.

Find the centre and the radius of (i) S, = 0 and (i) S, = 0.
Hence, or otherwise, show that the circles intersect.

Two circles touch the y - axis and contain the points of intersection of S, = Oand

S, = 0. Find the equations of the circles.

2148

- (1%. i

). Show that the equation (x y) M [;J = 0

represents a pair of lines. Sketch the pair of lines.

B is the matrix of the rotation which maps the x-axis onto the line x — 3y = 0.

Find the matrix

Noting that (?t) represents a pointon x — 3y =0, 7 € R,

show that M (Stt]also represents a point on x — 3y = Q.

Show also that (31, ?) is equidistant from the lines represented by

()
(xy)M;i? =0

N
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<4 (a) Prove that

® : 2tan lAx

(ii)

1 + sinx — cosx
1 + sinx + cosx

tans x

(b) (i) Where sin x # 0, find the values of y in the range 0 < y <2 m such that
sin (x + y)+ sin (x —y) = sin x.

(ii) Find the values of xin 0 < x < 2515 for which cos x = cos 2 x + cos 4 x .

X. (i) Show that G = { 1, 3, 5, 7 } is a group under multiplication mod 8.
Show that H = {1, 3, 7, 9} is a group under multiplication mod 10.
Find the elements x of G and the elements y of H, if any, such that
G={x"Ilne Nyand H= {)" | ne N}.

Prove that G is not isomorphic to H.

(y) J = {1, 2} under multiplication mod 3. Construct a Cayley table for J.

K = {(a, b) ! a, b€ J}. An operation * is defined in K such that for every (x, y) and
(m , n) elements of K, (x, y) * (m , n) = (xm , yn) where xm denotes the product of x
and m in J and similarly for yn.

Given that the operation * is associative investigate whether K is a group under the
operation *.

OR
8. (i)
If (atlz, 2 arl), t # 0 is one extremity of a focal chord of a parabola y2 = dazx, verify
that the coordinates of the other extremity are
a 2a)
o
(ii) Show that the tangents at the extremities of a focal cord of a parabola intersect on the
directrix.
(iii) y = 2 is the axis of a parabola. (5, 4) is a point on the parabola.

x —2y+3=0and 8x + 4y — 31 = 0 are tangents at the extremities of a focal chord.

Find the coordinates of the focus and hence the equation of the parabola.



