AN ROINN OIDEACHAIS AGUS EOLAIOCHTA

LEAVING CERTIFICATE EXAMINATION, 1998

MATHEMATICS — HIGHER LEVEL - PAPER I (300 marks)

THURSDAY, 11 JUNE - MORNING 9.30 to 12.00

Attempt SIX QUESTIONS (50 marks each).

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

1. {a) Solve for x and v:

2x -5 Y -
5 t5=6
3x - -5
T

(b) If (2x — 1) is a factor of the polynomial
Px)=2x-5x2 - kx + 3,
find the value of %.

Find the other two factors of P(x).

-

(©) If the quadratic equation ax? + bx + ¢ = 0 has equal roots, solve for x in terms of ¢ and b,
where a, b, ¢c € R.

By letting x = 37, write
3 +37Y=3

as a quadratic equation in x, where r € R and ¢ # 0.
Find the value of ¢ for which this equation has equal roots.

Assuming this value of ¢#, solve the equation

137+ 37 =3,
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(b)

(c)

3. (@

(b)

(c)

Soive forx: {x-4|<35.

If o and B are the roots of the equation

2 —6x+2=0, a>0, >0,
find off and o + B.
Factorise o + fF.

Find the value of of + .

Show for all real numbers a, b > 0, that

a+b22*\/;l;.

_(@+by
ab

Show that (a+b)(?ll- + ;)

Deduce that (a+b)(%- + -};)24.

Express w/§ + i in the form r(cos 0 + i sin 0), where 2 = —1,

J 4
| S

4 1

If‘A‘:( 1 -1

) and B.—_( ) find AB.

Show that B-!AB is of the form (g 2), where p, g € N,,.

Let z=cos 0 +{sin0.

Express 1%-2 in the form 1 — i tan(k8), ke Qand z# 1.
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4. (a) Find the sum to infinity of the geometric series
2 232 4 213
L+(3)+(5)+ (5)+
3 3 3
(b) If for all integers n,
u, =3+ n(n- 1)?,
show that
iang 2 e,
qu—uﬂ—Sn .
1 i 1 1
(© Show that —— = __( _ )
4n -1 2\2n—1 2n 1
1
Let %, = —
|
[ ]
¥ind E u, .
n=1
Find the least value of r such that
r oo
E : 99
i, - 1-6(—] Mn , F & N.
n=1 n=1
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(b)

(c)

(a)

(b)

(c)

1
-v - - fya - -
ey . e - . , M e ‘ me = P T L T T L T
S - . . o1 . P o ' W . r . rate v -
FEE L LT e L RV O T T T RIS A et e L LnTe LR

Find the value of the term which is independent of x in the expansion of

-4y

X

Solve

log,(x—2) = 1 —log,(x — 6), xe R, x>6.

Let #,=(1+x)"—1—nx forne Ny xe Rand x >-1 and where u_ = u (x).
Show that
Up o) Z Uy
(i) whenx =0
(ii) whenx >0

(iif) when ~1 < x < 0.

Show that U, 2 0.

Hence, or otherwise, deduce that

A+x)"21+nx, x>-l1.

Differentiate @ A +3x° (i) 3e¥+1

Find the value of the constant k if y = kx? is a solution of the equation

X j—i + %(i—i)z+y=0,

where x e Rand k#0.

Given that fix) = xe Rand x#-2,

X
x+2°
find the equations of the asymptotes of the graph of f{x).

Prove that the graph of f{x) has no turning points or points of inflection.

Find the range of values of x for which f’(x) <1, where f’(x) is the derivative of f(x).
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(b)

(c)

(b)

(c)

» . 4
5 o5 & o ] t
ad 5 [ G 2 gy oo as i s ot 1
it ¥ 5 O 1"3 - p & 'y o P (s -] -_w’ff;.;'gtw‘-ff;fw:re.-.-r s oot A e R M
) NE Ve S R ) * . T ‘_{r D A L R P T - B S o
e e ] . [ - L " - 1= b . . Tt LT - - . w e
- B N L - PRt T Y LA | ; L ; N .
[P | 1 e [ .~ . ) o o
1 ! L] L - - .

Let 8= 58 - 27,
where ¢ 1s 1n seconds and & is in radians.

Find the rate of change of @ when ¢ = 2 seconds.

The parametric equations of a curve are

1 +sin¢ 1 +cost /7
X = e = —— O<t s —-
cos t sin, ¢ 2

Find g‘-t- and d_y .
dt dt

Find the slope of the tangent to the curve at the point where ¢ = ta:rl(%).

Let fix)=x~ka?+8, ke Rand k> 0.

Show that the coordinates of the local minimum point of Ax) are (%’f, 8 -%%3-)

Taking x, = 3 as the first approximation of one of the roots of f{x) = 0, the Newton-Raphson method

gives the second approximation as x, = ? .
Find the value of £.
Find @ [e2+3ax  ap f % d.
3 /4
x-2
a - - 2
Evaluate (i) 2 x4 5 (it) (cos x + sin x)“dx.
2 0

Find the area of the bounded region enclosed by the line y = 2x — 1, the line x = 4 and the
curve y =-}:-, where x > 0.
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