AN ROINN OIDEACHAIS M.50

LEAVING CERTIFICATE EXAMINATION, 1978

MATHEMATICS - HIGHER LEVEL - PAPER II (300 marks)

SAMPLE PAPER

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

L @ If g = 6 4 g z, = 2 +°3i, where i = /T, calculate z .z and 21-52 :

(ii) Find from first principles the differential coefficient of cos x with respect to x.

Gii) If x = 2t -¢* and y = >, where t ¢ R, find the value of g—i’ when ¢t = 2.
n
(iv) Evaluate Z e e e
r=1 :
(v) The line segment y = x - 1, 1 < x < 4, is rotated about the line x = 0.
Find in terms of # the volume generated.
y . : : TP e
(vi) Prove by induction, or otherwise, that 1 + x + x2 +. x? = e
. ., . I n
(vii) Assuming that Z —’:5- converges, show that E‘”ﬂ?——‘i—““‘-—lmwb——_——
: n=1 n=1

(viii) T, is the nth term and S, is the sum of the first » terms of a series. If S, = nT, =7
for n > 1 and T‘ = §, show that T, = T, _| and find Sn 5

(ix) x = > ris) = ¥ (1'15)2 and A +. R 500. Calculate x to the nearest integer.

x) f3 = g ff. P =1 + 717, C = 3 + Zverifythat ?.(K+E')'=K'B'+'a’.5.'
OR

(x) Use the tables on page 36 to find the area under the normal curve which corresponds to
-16'< z < I'6.

2. (@ Ifx,yeRandi = /-1, express/3 +T'_' in the form x + iy.
(b) Show that z, 22 - El o 2i Im (zl 2'2), where Im (z) means the imaginary part of z.

(c) Illustrate on an Argand diagram the set of solutions of | z = 1 =i | = 2.

3. LetA= jx| |x{I> 2 ! and let f be the function A - R : x> x\/x*-4.
Show that f has no local maximum or minimum but that it has two points of inflexion.
Show also that the tangent to the graph of f at the point (2, 0) is parallel to the y - axis and
prove that f(x) increases with x for all x € A.

Draw the graph of y? = x? (x? - 4).

4. (a) Differentiate with respect to x: 1
() sin 2x cos? x TR e e

(iii) log (tan 3x), 0 < x < -%f— Giv) 2*.

() If y = (a +bx) € **, where a, b are independent of x, prove that
2 Z



5. Evaluate:-

3 7
(i) [ log k& dx (ii) f sin 3x cos x dx
2 0

(i) f el
TRy

o 2n - D@3Bn + 1) : =
6. (a) Let Tn i and let lim Tn T:

Find the least value of n for which T - Tn < =025,
(b) Let S, = u + u, e s Sy SO u, where each u, > 0.
Write uy, as a difference of two sums and show that lim u, =k > 0 implies that the
n—roo
infinite series LR T N SRS ORI is divergent.

Test for convergence:-

2
e T REEURE 2 PRI S
L 1 + 2° 1 + 72
7. Determine real numbers a, b such that Xepted - 28 + b - for all
X2 (x +2) X2 x + 2)

x.€R\V{ 0, -2}

Hence, or otherwise, find z formula—for-the-sum—of ~the—first.n-terms.of.the series

o0

Z ke and deduce that the sum of the series is ;i- .
r(r + 2)° g
r=1
8. The random variable x has a binemial dxstnbutxon such that ¥ = 12 and 0 = 5. Estimate

the probability that x > 20,
Let x be a random variable denoting the number of heads found when an unbiassed coin is

: e { x -Xx : T I
tossed 576 times. Find ¥ and o and using z = - estimate the limits between which the

number of heads lies so as to have a probability of 95% of being correct.

OR

—_—

8.

: If ¢t is a real number and r is a point in a line ab, prove, with respect to any origin not in ab,
that

-
7

-+ -0

‘ a
If p is any point in the interior of a A abe, prove that
-
B ad . 58 45 &
L
where x, y, z are positive numbers less than 1 and b
Wk el e Ferie L <



