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AN ROINN OIDEACHAIS M. 30

LEAVING CERTIFICATE EXAMINATION, 1992

MATHEMATICS - HIGHER LEVEL - PAPER 1II (300 marks)

Pk

FRIDAY, 12 JUNE - MORNING, 9.30 to 12.00

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

us//
Marks may be lost if necessary work is not clearly shown
or if you do not indicate where a calculator has been used.
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When P = — y = —_— o
% e
write y © in terms of x .

2 o

Solve

f P

The diagram shows (wo lines 4 4

through the origin. Their slopes are
2and 1. Iflopl = 1 calculate lp gl .

Show that the circles

50
touch each other.

-1
x + 1

Prove that ("] - ( B ]=
r e |

The matrix for the axial symmetry in a linc through the origin is
- 06 08
08 -06 :

Find the matrix of the rotation which maps the X axisontotheline3x + y = 0.

Solve sl oy e Ry e

e |

Find the equation of the line. .

Find the period of =

20S 2x cOS 51 Z~ {

G = {1,2,3,4,5, 6} is a group under multiplication mod 7. (o
Write out the subgroup of order 3 . :
The focal chord perpendicular to the axis of the parabola y =8 x cuts the parabola
at p and g . Write the equation of the tangent at either p or q .
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e (a) Given that a solution exists to the simultaneous equations

6x — 4y -z = V3
Z 2
5 L
35S 2y T g /ﬂ//
v&-/j?'/’], 9x - 6y -2z = r2 ¥3 '
\ 1 ){2’ 4 gL 44
find a value forr, r # L i
- % (
Write one solution to the set of equations. 34" 43
e S 2 +rwtea0
3L 9
One root of the equation 5 e
32 ¢ WP Ix vl s Ooep 2 1)
is the sum of the other two roots. TR sl % 7 )
3 ,
4 g Wbt (3 +) (xte
Show p = - and evaluate the roots. | >
,; A i o |
i N / | AEs L
@ e ——f— - e
3. () Prove by induction that x >
2n n -1 o L'
94 - 5 — o Al
is divisible by 11. it el 4

o (b) Write out the first 3 and the last three terms of the binomial expansion of (1 — x i

s Sl gl i
()) {/ 2 Show that ‘g %, pr - 37

ps - . &, .
n ﬁly (1 ’,"/ "{'
[ n ) 9 2" ‘J 9
r 2
- b/
r=0 My
(i) the sum of the coefficients of the odd terms is equal to the sum of the

- cocfficients of the even terms.
§ d 10
Evaluate in the form a® : E ( ;(3 J :

r= 0

In a set containing 4 elements, how many subsets are there which contain 0, 2, 4
G elements (i.e. an even number of elements) ?

Sisaset#S = 20. How many subsets of S contain an even number of elements 7
W Lo SR 3 3/ X g \Y :
4. The pair of lines
L T Ny "W 5y
W32 | |
N form two sides of a triangle. One vertex of the triangle is (5, — 2) and another vertex
N\ is also in the fourth quadrant. '

Find the vertices, if the area of the triangle is 3 . 5
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(a)

(®)

Find the length of the tangents from p ( — 4, 0) to the circle

x* + y? -4x -8y-30 = 0. /

Find the equations of the tangents to the circle from p. i

The line joining the centre of the circle to the point of tangency ¢ cuts the Xaxis inside
the circle at q .

Find the (i) coordinates of ¢
(i) gt .

@) M=[74)
Towda e

Find the equations of the lines

« (YRS

Sketch these lines.

(ii) Sketch also the pair of lines in

o (31)(5)-

Prove that the pair of lines in (i) are axes of symmetry of the lines in (ii) .

Find the condition that ? b > = 0
c d y 0

has a solution when (x,y) # (0.,0)..

Hence or otherwise show that there is a solution to

a 1 -b x %, x
j b y 55 y
forall @, b,where (x,y)=»0,0,).

Show that

1 + cosb i tan 6

1 - cosb _secE)--l’0<e<

o a

u v xyzis aregular pentagon with side of length 1.

Show that |xz| = 2 cos 36°.

By drawing perpendiculars from u and v to xz , or otherwise, show that
bzl == + Zuni8°

Hence, write sin 18° in the simplest surd form.
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G={1,35T)mod8; B ={§L5 128V med 13
Show G and H are groups under multiplication.
Is there an isomorphism f: G - H ?
Support your answer by investigating
fFOxX.x) & F): f{x)foromx €6 € % # 1

Wherex, ye G and u, v, € H, the set of all couples of the type (x, u ) is
formed and an operation * is defined by

Cx,w) PoAyamy = Cy ¥, U.v),

Evaluate (3,8 ) * (7, 12 ) and show that the operation * is commutative for this
pair.

Write the identity for * and the inverse of ( 3 , 8 ) under the operation.

Sliowalat 2 = {(x, ) I rec Giute H} , is a group.

Write the equation of the tangent to the parabola y 2 = 4x ata point ( tl2 i 1)

Write the equation of the perpendicular to the tangent at the point ( tl2 Gt &

Write the equation of the tangent and the perpendicular to the tangent at ( ¢ . st 23
on the parabola.

Show that the two perpendiculars intersect at

2 2 : 2 2
(tl B e T + 2,—:1 t2—tlt2)
If these two tangents are perpendicular, show that tt, = —1 and deduce that the

locus of the above point of intersection is another parabola with the X axis as its axis
of symmetry.



