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AN ROINN OIDEACHAIS M. 29
LEAVING CERTIFICATE EXAMINATION, 1997.

MATHEMATICS - HIGHER LEVEL - PAPER | (300 marks)

THURSDAY, 12 JUNE - MORNING, 9-30 to 12-00
Attempt SIX QUESTIONS (50 marks each)

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

1 , 1
If x_wlg+ﬁandy-\(_—ﬁ,a>0, find the value of V&% — y-.

Letf(x)= ax’ + bx* + cx +d, where a, b, ¢, d € R. If k is a real number such that
f (k) =0, prove that x — k is a factor of f (x).

If (x - 1) is a factor of ax’ + bx* + 1, find the value of a and the value of b.

Solve the simultaneous equations

2xx - 3y =1

X +xy-4y=2
Solve

¥-6x+8=0

and hence find the values of x for which

& + ;16-)2—-6(x+%)+ 8=0, xe Rand x# 0.

Let f(x) = forallxe Rand x = O.

N =

Points g and b have coordinates (p, f (p)) and (q, f (g)), respectively, for 0 <p < q.

(i) Show that the equation of the line ab can be written as

- I SN S
y—g(x)—-p pq(x P

(ii) Show that

. _ _ b - Qx = p)
fx)-g ) ax .

Hence, show that f (x) — g(x) < O for0<p<x<gq.
OVER—
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IfA=[§ i]andﬂ:(; _i),ﬁndthematrixCsuchthatC:A(A—B).

Let P@) = 2’ - (10 + 9z° + (29 + 10i)z — 29i, where i 2 = — 1,

(i) Determine the real numbers a and b if

P(2) = (z - N2 + az + b).

@ii) Plot on an Argand diagram the solution set of P(z) = 0.
@ Letw1=——;-+gi and w,=(w) 2

Verify that

F+xy+y =(x-wy)x - wy), where x, y € R.

(ii) Express 2(1 — i¥3) in the form r(cos® + isin6). -
Using De Moivre’s theorem find values for
121 - W3y

and write your answers in the foomp + gqi, p,qg€ R.

Write down, or find, in terms of n, the sum of n terms of the finite arithmetic series
1+2+34+..+n
If for all integers n,
u, = (5n-~ 32",
verify that
U — 2u, = 5(2** Y.

Consider the sum to n terms, S,, of the following finite geometric series

S=1+(1+0+(0+x0*+0+0°+. . +0+2"
for x > 0.

Show that the coefficient of x* in the above expression for S, is

(g) + (g]+ (g] N [";1).

By finding S, in terms of x and by considering the coefficient of x* in S,,, find the
value of p and the value of ¢ for which

(1) () (1) (3) e mnees
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5. (@) Solve

logsx = 1 + logs[-zx—:”_T). x €R, x> %

®) @ Solve x+3 <-2 x#4,xe R
x-4
(ii) If k is a positive integer and 720 is the coefficient of + in the binomial

expansion of (k + 2x)°, find the value of k.

_(c) Prove by induction that 8 is a factor of 3 _1forne N,.

6. (a) Differentiate

1) 2+ N (i) (x + 2)lnx.

& @ Find from first principles the derivative of »* with respect to x.

(i) Let f (x) = sin*x + cos*x.

Find the derivative of f (x) and express it in the form ksinpx,
where k, p e Z.

(c) If siny =%(1 --xz) for—‘/f?<x<\’§',

calculate the value of ¢ and the value of b when

2
b
(@] ) . T Text @b eNo
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7. (@) Take x, = 3 as the first approximation of a real root of the equation
-6 +24=0,

Find, using the Newton-Raphson method, x,, the second approximation and write your
answer as a fraction.

a0 Find the equation of the tangent to the curve
-3 =6

at the point (-3, -2).

i _ 2
@ Iftx = L tzandy = 2 5 » find, as a fraction, the value ofé;Z
1 1+1¢ dx

f¢) Lety = x-1 + xeR, x#1.

1
x-1

4 Find the values of x for which & _ 0.

dx
{ii) For x real, show that y cannot have a real value between ~2 and +2.
8. (@ Find () j sin 4xdx (&) j (1 + Vx )dx .
%2 1
2
(%) Evaluate @) j 2 c052304d8 (ii) J x f_ 1 dx .
T 0

(c) Calculate the value of
3

1 .dt
t+ vt

Hint; let u = V1 .
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