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LEAVING CERTIFICATE EXAMINATION, 1994
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MATHEMATICS - HIGHER LEVEL - PAPER | (300 marks) = 1 i 5
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Attempt SIX QUESTIONS (50 marks each)

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

a) Solve the equation
: ( 9y—1 =V¥8 + 1.
(b) Solve the simultaneous equations \ ’
3 + 5y —2=-3
2% +y -3 =-9

x + 3y+ 22 =7

. 3 2
&+ ax + b isafactor of the polynomial x* + ¢x + FX + s

(c)
Prove that r—54 = alg - a)ands=b(q - aj.

Solve the simultaneous equations

2. (a)
y:x—3

i 3y2 = 13

2
(b) The roots of the equation 2x +06x + 3 =0 areaandf.

Show that o’ + B2 = 6.

The roots of 2x2+px+q = 0 ae 20 + P and o+ 2B .

Find the value of p and the value of g.

(c) If for all integers n,

%=m-mf,

verify that

u s =
42 du  + 4":: 0.

For what values of n > 0 is u > 3u ?
n+ 1 n
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(b)

(c)

(a)

(b)

(c)

Expres

(i) 5 - %
4 + 3

, . L5
(i) (cosg + tsmg)

Determine real numbers s and ¢ so that

: 3 -1 fing M -3M.
(@ 1f the matrix M= 4 _2 |

2
s in the form p + ig , where p, g € R and i

=-1,

(s + it)= -3 + 4i

Hence determine the two roots of the equation

12—(4—20z+6—8;'=0,

Find the sum of the infinite geometric series

3 3 . 3
1+2r+l+(?.x+lj+...+(2x+

1

n-1
J + e oo wherex > 1.

lee sum of the first n terms of the series Uy + Uy + Uy teee + u is
givenby n(n - 1). "
(i) Express u in terms of n.
(i) If u u _,u _and u _ are four terms of the seres, calculate the
n, n+l n+2 n+3
value of

20 2
(un+3 - un+l) - (u

Show that
(ax + by)2 < (a2 + bz)(Jc2 + yz)

foralla, b, x, y€e R

2 —
n+2

2
u).



(a) Solve the equation

log
(7 =39 log px =

(b) Using mathcmatical induction show that

23!1-]

is divisible by 7 for all n ¢ N g

©) 1f £ (x)

show that

w

n-1
nx ,fOr—]<x<].

n=1

xf(x) = z 7 Zx"l .
r=2 r=2

Hence, find the value of fix).

(a) Find the derivative of the functions

(b) (1)
(i)

(c) Letf(x)
(i)
(ii)
(iii)
(iv)

(ii) N1 + 3x

Find the derivative of sin ~) 3x.

Let x+ y= 12, where x, y > 0.

If A = x2_+ y2 + 3xy, write A as a quadratic in x.

Calculate the maximum value of A.

,X # 3 and x € R.

x — 3
Show that the curve f (x) has no points of inflection.

Find the equations of the asymptotes of the curve f (x).

Draw a sketch of the curve f (x).

Find how x, and x, are related if the tangents at (x, f (x,)) and (x,, f ()

are parallel.
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(a) Differentiate from first principles S with respect to x.

(b) (i) Find the derivative of logf (1 + tanx).
(i) The path of a football is given by the equation
2
= - — >
¥ x 20 * 2 0.

If o 10 V2 for all ¢, find B wisnwe =10,
dt dt

: 0 ’ =
(¢) Given that x = e cosf and y ¢ 5ind , where =K 0 < g,

4
show that

Note: See Tables, p. 9.

(a) pindJ. (4x - 3)dx and jsiandx.

(b) Find the area of the bounded region enclosed by the curve y = 2 L. , the
x + 1

xaxis, thelinex = 1 and the line x =2 V2.

(c) (i) Evaluate

1
1 3

2
x“ - 16 1
dx —_—dx.
J. 2% + 8 “J 1 + 92
0 0
(if) If a> 0 and
b a
1 _ i 1
J 1+xdx_ éJ' 1+xdx'
0 0

express b in terms of a.



