L.H. Maths

LEAVING CERTIFICATE EXAMINATION, 1981

MATHEMATICS - HIGHER LEVEL - PAPER I (300 marks)

WEDNESDAY, 10 JUNE - MORNING 9.45 to 12.15

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

(i)

(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)

(x)

OR
x)

Marks may be lost if all your work is not clearly shown

Solve the simultaneous equations

t= o
L+1 = 24
x Y
L+ 1L+ 1= 31
X y Z

Find the coefficient of x® in the product
2 3 3 2 i
(@, +a,x +a,x* +a,x%) (a,x tax* ta,x +a,).
How many natural numbers greater than 3000 can be formed from the digits
1, 3,59
if no digit is repeated in any number.

Find the equation of the line which passes through the point of intersection of the
two lines
Sx = 3y
3x + 5y = 2

and is perpendicular to the line x +2y = 0.

The line segment joining (-3, 4) and (1, 2) is the diameter of a circle. Write the
equation of the circle in the form

x* +y? +2gx +2fy +¢c=0.

if A =21\ and B =(2 1\  find a
21 -2 -1

matrix C # B such that A B = AC.

Describe the linear transformation of the plane defined by the matrix

0 0
0 1
If 7 cos —g— = 20cos @, find the two values of cos-g- .

Find lim tan 2x
x—+0 sin 3x

e is the identity element of the group G under multiplication.
Suppose g € G such that g!' = g3,
Prove that g!® = ¢,

The line y = x cuts the parabola y? = 8x at p and at the origin 0. The tangent ®

at p to the parabola cuts the y-axis at q.  Prove that

area of Aopq = area of the square on [ogq] .
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2. (a) Solve the simultaneous equations

x+y =z
3x+‘2y—42=—l
x =3y +3z=12.
) If o« B are the roots of
x* —=x—-1=0,

find the equation having o?, 2 as roots.

(c) Show that x* — 3x? ~ x +2 = 0 has one negative real root and two positive
" Ieal roots and find the smaller of the two positive roots correct to one place of
decimals.

3. (@ Fin;i in the form -g- where @, b € N the term independent of x in the expansion
o

(b) If x is so small that its square and higher powers may be neglected, find an
approximation of the form a + bx for the expression

1 + 8x
(1 -3x)(1 +2x)

and hence estimate the value of the expression when x = 301010-

(¢) Use a binomial expansion to find an approximation for (0'98)*% to four places
of decimals.

4, (a) Prove that the angles between the lines of slopes m, and m, are given by

m —m
tanf = + _._...I_.__._-_“'—.-
L+m m,

Find the equations of the lines through the point (4, 3) which make an angle of
45° with the line 6x +y = 5.

(b) A line through the point (4, 3) forms a triangle in the first gquadrant with the
axes. If the area of that triangle is 24, find the slope of the line.

5. § = 0 represents the equation of a circle.
K = 0 represents the equation of a line which intersects the circle.
Prove that §S +AK =0 for A ¢ R

(i) represents a circle and that _
(i) this circle passes through the points of intersection of the line and
the circle.

Find the equation of the circle C which contains the points of intersection of the
circle
x*+ 2 ~x-y-2=0
d lin
and the line ,  _ y +2=0

and which has its centre on the line
. 2x -2y -9 =0

This circle C intersects the y-axis at a and b.
Find lab]|.

6. Let f be the projection of the plane on the line x — y = 0 where the projection is®
taken parallel to the line x +y = 0. N +
Show that the image of the vector ( * ) under [ is ( il tx)

X,

i, +x,)
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Prove that f is a linear transformation and write down the matrix for f.

Let g be the projection of the plane on the line x +y = 0 where the projection is
taken parallel to the line x — y = 0. Write down the matrix for g and investigate if g’!
is a linear transformation.

Find the image of the vector (xl) under the composition f o g.
X

1
7. (a) Find the value of x to the nearest degree between 0° and 360° for which
3cosx — 4sinx = 5.
(b) Using the usual notation, prove that in any triangle

a _ 1
¢ — b2  ccosB — bcosC

(c) Let f be the real valued function
x = sinx sin 3x .
Show that f(x + 27) = f(x)
and find the least value of k for which

flx +k) = fx).

8. (a) Say, giving a reason, whether or not each of the following sets under the indicated
operation is a group.

(i R, + @Gi) Z, - (i) R, X.
(b) Copy this diagram into your answer book B
and indicate on it the set A
AA(BAC)

where A denotes symmetric difference.

Use another diagram to show the set
(AAB)AC. C
Prove that the set of subsets of {a, b} under A is a group.

(c) The set {e t, u,v} is a group under multiplication as defined in the Cayley table:

| e ¢t u v
e e  u v
t t u v e
u u v e t
v v e t u

Each element of the set can be expressed in the form ¢" and so the group is said
to be generated by r. Find a value of n for each of u, v,e. Is the group
generated by any other element of the set ? Give your reason.

OR

8. x — y + 1 = 0 is the equation of the directrix of a parabola having its focus
at (6, 3).
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Find the equation of the parabola. Verify that the parabola does not cul the
y-axis and show that the distance between the points where it cuts the x-axis

is 845 .

Find the equation of the axis of the parabola and call it 4 = 0. Find the - '
equation of the tangent of the vertex of the parabola and call it T = 0.

Verify that the equation of the parabola can be put into the form
A =pT.



