AN ROINN OIDEACHAIS

LEAVING CERTIFICATE EXAMINATION, 1975

MATHEMATICS—HIGHER LEVEL—PAPER II (300 marks)

MONDAY, 16 JUNE—MORNING 9.30 to 12

Six questions to be answered.
All questions carry equal marks.
Mathematics Tables may be obtained from the Superintendent.

1. (a) If o, B and y are the roots of the equation 1022 - 1722 + z + 7 = 0, find the equations having roots
(@) "“!"ﬁ’_y’
(ii) 10, 108, 10y.
() Show that the equation 102® - 172 + = + 7 = 0 has a root between — 1 and 0 and find this root correct
to 2 places of decimals.

2. (a) How many different permutations can be made out of all the letters taken together of the word
EXAMINATION ?
In how many of these permutations will
(i) two N's be adjacent
(ii) all the vowels be together?
(b) Write down and simplify the first four terms of the binomial (1 4 z)® in ascending powers of z when

n=1/3.
Henoe, evaluate, correct to six places of decimals, §/8-04.

3. (a) Given that-1 < r < 1 and that

n n
SBe=) 1; [Zr‘=r+r’—|—r3+...:|,
{=1 =1
ghow that ::Pi 8Sp = i{-;
and find the value of
» n
52"8,. [’ZS!=81+83+Sa+---]
= =1
»
() Find the sum of the series Y, trt
t=1
and using the fact that Hmﬁ:ﬂ forp > 1,
n=+o
= r
deduce that ‘Z;M:(l—r)’ , where -1 <r < 1.
4. (a) Prove that the series
= 1 1 1
e ith = TH e

is not convergent for p = 1.

Show that

1 1
;5>?—% forp <l,n>1,

and hence, or otherwise, prove that the series is also not convergent for p < 1.
Prove that the series is convergent for p > 1.

(b) Examine for convergence the series:
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5. (a) Assuming that Lim oo =1,
LE ] g
evaluate (i) Lim (“in '”/2) (ii) Lim (M)
=0 x ZR b
(b) Differentiate with respect to z:
(i) (14 =x)? (ii) secz tan z (iii) % for x > 0.

14 a®
(¢) Ify = (sin~! x)?, show that

6. (a) The line y = (r[h) 2 is rotated about the z-axis to form a right circular cone of base radius r and vertical
height . Prove by integration that the volume of this cone is §=7%h.

(b) Sand falls on a horizontal floor at the rate of 9 m® per minute and forms a heap in the ghape of a right
circular cone with vertical angle 60°. Find the rate at which the height of the heap is increasing
1 minute after the sand begins to fall. (Take 3 as an approximate value for ).

7. [ is a function defined as follows: f : z — sin @ — 2 cos ¢ = f(x), x < .
(i) Evaluate f(-=), f(0), fl(m).
(ii) Prove that f is an increasing function in the domain —# < 2z < .

(iif) Find the maximum and minimum points of f in the domain — # < # < 7 and show there is a point of
inflexion at # = 0. Prove also that f has a point of inflexion between z = 116° and 2 = 117°.

(iv) Sketch the graph of f in the domain -7 < z < #.

8. (a) Evaluate:
4 a8 _ i o
il et @ | s cossede I [
3 A® " . Zlogex
(t) Provethat 1 _1 _ 1
FQE‘{"\/E fO].‘:c}l.
By integrating between suitable values, show that
3 <log,2<2v2-2.

9. Tind the area of the smaller region enclosed by

sr-|!i,

the ellipse +yi=1 and

the parabola y? =

10.

The diagrams shows the graphs of the functions
z—=>2-2 and =—logy,2.
Find from the diagram a value of  for which
2 ~ x = log,, @, approximately.
If the ordinates at 2 and at 2., are equal, as in diagram, write down an equation in 2, and 2y,,.
Use this equation to find two further values of # which approximately satisfy

2-az=logz.




