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COURSES IN MECHANICAL
ENGINEERING.

" (6T)
AN ROINN OIDEACHAIS.

(Department of Education.)
BRAINSE AN CHEARD-OIDEACHAIS,
{Technical Instruction Branch.)

TECHNICAL SCHOOL EXAMINATIONS.
1934,

MATHEMATICS.
(Fourth Year,)
Friday May 25th—7 pon. to 10 pom.
Examiner—TraOMAS GorMLEY, KsSqQ., A.R.C.50.1.
BExaminer—PEADAR A. MACCIONNATTH, M.SC., A.C.S0.,

GENERAL INSTRUCTIONS,

S ¥ou are carefully to enter on the Answer Book and
elope supplied your Examination Number and the sub-
of examination, but you are not to write your name
gither. No credit will be given for any Answer Book
B which your name is written, or upon which your
nation Number is not written,
u must not have with you any books, notes, or
ing-paper, except the book of logarithms supplied

are not allowed to write or make any marks upon

per of questions.

must not, under any circumstances whatever, speak
unicate with another candidate ; and no expla-

the subject of the examination may be asked for

@ must remain seated until your Answer Book has:
taken up, and then leave the examination-room
ou will niot be permitted to leave before the expira-
Awenty minutes from the beginning of the
on, and will not be re-admitted after haying once
m,
eal any of these rules, or use any unfair means,
le to be dismissed from the examination, and
tion may be cancelled by the Department.
s arve allowed for this paper. Answer Books,
sty given up, will be collected at 10 pm.
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INSTRUCTIONS. = :
NS, 5. Water escanes
t'-\f‘lindricr::ltut Q::?I?‘pfh from a hole at the bottom of an up;
f A av a rate proportional to the T{um::? “ghg
o 0 oo

of the ; .
falls 1?1':1):;?? ?Ef:e\tuﬁ?r‘,:r} t};e.tank. If the depth of the water
will the tank take to C’mpt\la‘nit:;g?;nmtcs’ how much longer

Read the General Imstructions on page 1.

{a) You may attempt not more than siz questions.
(b) Equal values are attached to the questions,

(¢) Answers must be written in ink; diagrams may be 6. A wash-basin has a s 2
! 5 as a spherically shaped side
; > and a flat

l:l e m. ][Q t T1E mensions are '—(l I (}1-{’[ 't‘- I}l }l! ...,]-‘_- ms,

: ! 18] S antert i-l dl N80

in o I ; 1am ) g - »
[I]ﬂlnf-tf.,'f (lt bottol“ IU ms., {1[*,pt]1 ; 1S ‘"1'.1 he C&p&c P

drawn in pencil.
question distinctly in the i
of the basin in cubic inches

(d) Write the number of the
margin of your paper before the answer.

(¢) Slide-rules, drawing instruments and tables may be 7 The
- the parallel sides of a trapezoidal section are of
: are o

© length @ and & p i
! : respectively, and the di
is h. Find oy e Whe disteinoe heb
i s o e ot e i oo e
pside « as axis. Find also an expressi = / b
) xpression for t . i
istance of the centroid from t}he it :‘:n the perpendicular

used.

: i l 0 1
1. Expand the expression (l - -) showing at least thel
m .

For the case where n is infinitely larges
find the numerical valug

8. Deduce the equati .
A ‘¢ the equation of the tan j
m}}(,)lll:(‘:l: :i.'y?m-' at any point &' r/'gillltt ;;ﬂ e e
‘ove that the portion of o ‘
o : the ta i
e A angent  imterce
ol prJ F-tfliemm{j;:ﬁ:iedf&t the point of ctmtm;:wf}:)t:idthli{
of - £ : ¢ lormed by the t b )
AR Gl o Y the tangent and th
1 pendent of the position of the point {:;

first four terms.
simplify the expansion, and hence
of the expression correct to' three decimal places.

: O ST A Ty
£ ;,.-.—_2 S L and .q—.:)' A Y] prove y*=s" -0

s
LY. The excess 0
X of the temperat
19, €xcoss 0 rature of
n(fnltnusuzj roundings at time wec-.ont!:;}fiq Lgll::-?: I l::rb(tjl‘re
i A o s : he
e o (jﬂ.' s \!::‘IE‘.!G B; and & are constants ”m:l‘
8. = when =0, g =Ty o fu
. .ﬂ' agamst £ for values of ¢ f[rt]}:'zi{]ﬂt_n“l)i{l T

2 Find from first |>|'in{‘iiales the differential coefficient g

1
= ;

The radinl tension P, in a rotating hollow cylinder at
- distance  measurell outwards from the axis, is given

2.2 .
P=A (R.s g [—“’[ —-::.4)

where A, R and r are constants, Show that the maximi

wvalue of P is A (B =
3. A wheel of radins 7 moves along the ground
.constant angular velocity w. If a point on the rim}
moved a horizontal distance @, and reached a vertical
-y, after ¢ seconds, then z=r (wt—sin wt) and y=7r {l. —
Prove that the velocity of the point at this instar

Qrw sinbwt. .

4. A mass of gas initially at pressure P, and volumé
expands aceording to the law PV*=c¢ where » and
_constants. 1f the final pressure is P, and volume Va
an expression for the work done during the expansi€
texmis of Py, Vi, Py Vs and 7.
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