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PREFACE,

Tuis work comprises not only fints for the sovlu-
tion of the more difficult parts of questions, but
Answers for all, over and above the complete de-
velopement of many of the most intricate. The
full proof, or investigation, is hestowed upon nearly
all the last five Algebraic Problems and Equations
in each of those papers given at St. John's College
which invariably consists of seven questions,—these
papers having been found far morve difficult of treat-
ment than any proposed at other Colleges. In-
teresting questions also have been somewhat fully
solved and exemplified ; and the shortest practical
methods have constantly heen snggested on every
available occesion.  Notwithstanding so much has
heen done for the student, the work does not greatly
exceed double the hulk of the guestions them-
selves.

It were almost suverfluous to direct students in
the proper use of these aids.  Let no Hint, Answer,
or Solution be referved to, before the student's
own patient efforts have eutively failed. A re-
ference then may be equally advantageous with the
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help of a tutor. But less benefit will accrue in
proportion to the contrary being practised. To
boys at school, whose only aim is to get through
their tasks, Keys are detvimental ; but to students
at an University, where high honours and rewards
await distinguished success at Examinations, the
motives being essentially different, they will be
rendered to zood account—at least, by those who
value their own progress in knowledge.

As the subjeets of Geometyy or Eunclid, Arithme-
tic and Algebra, form a prineipal part of the studies
for the degree of B.A., as well ag for the Examina-
tion of Freshmen, it is presumed the volume will
not prove unweleome to those Undergraduates,
who arve considered the “won-reading” portion of
the University.

Another volume, containing ** Hints and Answers
in Trigonometry, and the Differential Caleulus,” is
in progress, and will speedily be published.

Feiwity Llowse, UCheal™s Pieve, Camiaigy,
Mk 1, 1831

BovirkE BEEFERHEEL T

Euafiela Blemenes, S s
Wrighs Sell-Exannnaticns i Fuclil,
Cresanfls Maxima and 3inine.
Miaed's Geenetrical Pealleme,
eazt’s Ture Arithnedie.

W™ Alirclien,

Welghts Priviwe Titor,

Harfua' s I.'I]-I.'I.lr:\' of  Nwinlers



HINTS AND ANSWERS

F

EUCLID, ARITHMETIC, & ALGEBRA.

EUCLID.

TRINITY COLLEGE, 1524, P
[P. 1.

L. The principles of constriretion are the three Postulates of
Euelid,

2. Euclid, Book i. prop. 4.

3. Take any richt-angled & ABC, right-angled ot C ;) from
C draw CM | ARB, thus obtaining three right-angled 2.
Then, sincethe & ACM, ACE, have two angles in each equal,
their third angle: are equal; that is, 2 ACM = 2 B.
Similarly, it may be shown that £ BCM = £ A,

Henee, £ A+ £ B = 2 ACM+ 2 BCM = aright angle.
Consequently the two angles of a right-angted o whick are
not the right angle, are equal to one right engle,

Again, take any & whatever afie, and from ¢ dvaw em | ab;
then, by what has been shown,

£ a4 £Lacw = one tight £,
andd £ b4 £ bem = one right 2,
£ o £ b £ 0 = tworight 22,

4. Euclid, i. 55.

5. Let P he the given point in the side AB of the given
a ABC. Suppose the thing done, and that the required
line, bisecting the o, meets the side BC in the point Q ; then
the » BPQ =1 » ABC.

B
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Complete the parallelogram BPQR. This parallelogram
= 2 5 BPQ = s ABC. Whence the Synthetic construc-
tion and demonsiration are evident,

TFor upon BP deseribe any parallelogram equal to the
a ABC, (Euclid, i. 44}, and let @ be the point where the
upper side of the parallelogram enters the side BC.  Join
PQ. Then - &e. as is evident,

6. Buelid, i. 46, and Hricht's Sell-Exam. in Euclid, p. 4.

7. Euchid, 1. 47. & DBuclid, ii. 14, 9. Euelid, i 2.

10. Wood, Alg. art. 515, 11, Buclid, iv. 11.

12, They are an equilateral &, a square, and a regular
hiexagon.

13, For problems of this kind, see Creswell's Maxima
and Minima,

14, See Wricht's Self-Exam. in Euelid, pp. 73, 74, 75, Ti.

15. Fue.v. 12, 16, Eue. vi. 1, 17, Bue.viid, 18, Eue, vi. 25,

19, To the side € of the rectangle A »« C apply a rectangle
— I3 I ; then the hase of A < C has to the base of the whole
rectangle the ratio required.

20 Tor il the straicht lines AB, CD cut the given lines
AC,BD in A, B; €, D, respectively, and intersect in P ; and
likewise two other straight lines A'B', C'IY, paraliel to the
former, ent the same given lines in A', B, and €', T¥, respee-
tively, and interscet in 1 then the ~* APC, AP'CY are
similar, and alsa DPB, and D'PH. o Ke

21, There are vot date sufficient that the square shall be
constructed fw position, bat ooly in magnitude ; for it is clear
the square, whoen constructed, from these siven distanees, might
all assume any position arcund the point.

It @, &. be ihe two shovier distances, and ¢ the longest ;
then it may casily be shown that the side of the square is

i M e & LA e i T
T '

whence the eonstruction is easy,
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One solution belongs to that case in which the given point
lies without the square ; the other o that in which it les
within the square.

The problem is impessible when

2=t —rt s > e,

: fi v
or when 2 s » ——,
Jid
A=
" ; : :
or when T Js > _.‘;... = ratio of the side of & square to ite
-

liaconal,
This is also evident, from the consideration that two sides
of a a must be always greater than the thind side,

22, Join the two given peints A, B3 ; tisect AB by the per-
pendicular ED, mecting the given line CD in D, Then the
coentre of ihe regquired circle is in D ¢ and the distance of ifs
centre O from D is

DE? + DE v (DE! EI*{ EI? EB—ED® EF?)
A ) O3 Y = ’
EF making an ¢/ with CD equal the given £ .

23. Let AB be any side of the regular palygon, C being
the centre of the circumscribed circle.  Biseet the £ A'CB
by the straight lime CM; then AM = MB., Again, hisect
the £ MCB by Cn, and draw Cad, C4" | Ca, and make each
of them = 4§ MB. Draw m'm, 6% parallel to Cu, to meet
CM, CB in m, b; join mb; then, it 1 casily shown, that mb=
MEBE. 1In like manner draw ma —= AM ;. am, wmb, will be two

sides of the new regular polygon ; and, similarly, all the others
may be found,

TRINITY COLLEBGE, 1823,

I. Bue. 1. 24, 2 Fue. .45 3 Fuc.in, 7. 4. Eue. i, 11,
5 Bue. i1l 27, 6, Bue.in. 33, 7, Bue.iv. 5. 8. Eue. iv. 13,
8 Eue.v. 10, 10. Eue.v. 22 11, Eue, v0. 922, 12, Bue, vi, 83,

13, Let the straight lines AC, BD. ent by AB, make the
angles BAC, ABD together loss thau twe right angles.  Draw
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AE, making the angle BARE | angle ABD equal two right
angles ; then, by the assmption, AE and BD cannot meet.
Consequently, AC and BD will meet.

14, This is easily proved, in a manner similar to that of
Prop. 47. B. i. of Fuclid.

15. First, make o squave = given rectangle (Evelid, ii. 14).
Next, on the given line deseribe a semi-cirele: at the extre-
mity of the Hine draw o | whichis = the side of the square;
from the end of this | draw o line | to it meeting the semi-
cirele in a point from which the [ npon the given line will
divide it as reguired,

16. See Hland’s Geomet. Problems, p. 231 ; or make use
of Euclid, iv. 10

17. This depends upon Fuelid, ii. 12 and 13, and upon
B. vi. prop, B.

18. Let the chords AB, af, be produced to C; and let O
be the centre of the eircle; join OA, OB, Oa, O%, OC, and
produce CO to the ciremnierence in D,

Then 2DOA = £0AC 4 2 OCA=20BA4 £ OCA,

— £BOCH 2 20CA,

H2D0A—LBOC _ e,
&e.

19. From one extremity A of the hose of AB of the 4 asa
centre and a radivs = sum of the imndetermined sides deseribe
an are, rom the other extrenity B deaw any line BC to the
cireumference ; join AC, and make » CBID = BCA, &e.

Bee also Cresweell’s Maxima und Minima,

20. Let the straight line & be the side of the given square;
straight lines &, ¢, denote the antecedent and consequent of the
given ratio; take n fourth proportional to e, a, b, which is

. ;i
@ = and find a mean proportional to «, and @, —; this mean
[H

proportional will be the side of the square required.



