AN ROINN OIDEACHAIS
(Department of Education,)

- LEAVING CERTIFICATE EXAMINATION, 1946,

MATHEMATICS—Algebra—Honours.
WEDNESDAY, 12th JUNE—Morying, 10 To 12.30.

Biz questions may be answered, of which not more than fhrec may
be taken from Section B,

fathematical Tables may be obtained from the Superintendent

_ SectioN A.
i1. Find all the values of z and y which satisfy the equations
' . a6l

2¥—yf=91.

Hint : Put w=z—y, v=ay.]
[40 marks. ]

If #%4-y?+2%=3ryz, and «, y and z are real quantities, prove
either z4-y--2=0 or r=y=z.
Factorise
(aB—be)¥(b—c)* - (b*—ca)(c—a)>+(c*—ab)3(a—b)®.
(40 marks.]

3. Find the nth term in the series
12 3 4
737186 1867 136498 =~ 1
ind show that it may be written in the form
p A B
1.3.5. . . .@a—1) I.83.5: . . .On=—1)Cntl)
A and B are independent of #.

‘Hind the sum of the series to # terms and to infinity.
' [40 marks.]

4. A committee of six is to be chosen from nine men and thres
pnten. In how many ways may 'this be done
(a) if all the twelve are equally eligible for election,
(b) if the committee is to contain one woman only,
{¢) if the committee is to contain at least one woman ?
[40 marks.]

Write down the first four terms in the expansion, in sscending
s of o, of (1322 From it deduce the expansion of (2+4-y-+4*)72
fascending powers of  as far ag the term containing #*.
Bind the first three terms in the expansion of

1—y 3
Cry R Sliesend




4+

6. If w is one of the imaginary eube roote of unity show that the
other is w* and prove that

1fw+4-e*=0,
If
r=a-tb, y=do-tbo? z2=aw?-tbe
show that
eyttt = Bab
and 23l L23=3(ad bd).

[42 marks ]
Sgerony B.
(i) Differentiate with respect to @ the functions
R T NEY e P
: l*[—‘\/;t:' (& —a®, sin2e,
(i) ™ y=fu) and u=F(v) explain clearly why we may write
dy dy du
dr du dx
If y=sin-lu and u= :}é—: find dy/de in terms of 2.
Vi
[42 marks.]
8. A vertical cylindrical boiler has a flat base and a hemispherical
top. If the length of the cylindrieal part is k ft. and the radius of the

top is r ft., find the ratio of 7 to k so that the volume may be a max mun

for a given total surface area.
[42 marks.]

9. Hvaluate

w ™
H 4 11

(0 I sectrtanedz, (i) j sin3woosdada, (i) j e
] 0 G

[42 marks.]

10. Show that the aren between the parabola y*=dax and the
tangents at the ends of the latus rectum is 4a?/3.
Find the volume generated by the revolution of this area round the

&-XIs,
[42 marks.]

11. Sketeh the curves
y—a(x—2) and y=w3(xv—2)
between z=—1 and z=2}, paying particular attention to the portions
in the neighbourhood of the origin.
Determine the points of maximum and minimum and the point:
of inflexion on the curves.

[42 marks.]




