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PREFACE.

————

HIS Manusl congists of two parla; The firet part containe one

hundred and fifty examination pepers, the questions for
which hive bean selected mainly from the best English, Freanch,
snd German collestions of problems. Thees papers may be divided
into three groups. The fimt fifty papers embrace the subjects
of Elementary Algebra as far s Guadratic Eqoations; the mext
fifty papers also include Quadratic Equations and Badical Expros.
gions; the last ffty papers extend over etill mors ground, imclud-
ing ®overal topics wunlly vegarded ms belonging te Higher
Algebra.

In each of thess groupe the earlier papers will be found
somewhat easior than the later ones. The papers are intended
to be hour papers, but if any of them ars thought to be too
long for one hour, the tims may he increased or the length of
the paper reduced by omitting one or more of the qoastions.

The second part of the Manual & s ocollection of recent
papers actoally sel in varioos American and Foglish isetitations
of learning,

There are two ways in which the Manual may be osed.

Firat: To fest the learner’s knowledge in the weusl way by
meosns of an exsmination. For this purpose the cless will come
to the recitation-room provided with ths Mannal and blank
books, and tha teasher will simply designate by voamber the
paper to be worked.

Becondiy: To esercite the learner from day to day in the
various Tules and procesess to defact hin weak points, and sscer-
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tain where ho moet needs nssistance. This may be done by
sasigning exrercises to be worked in the class.room, or by assign-
ing to sach member of the clasn s paper with direstions Lo
band in the eclutions, neatly worled out, st s subeequent reci-
tation, '
The Manual will be foond sspecially uwseful in reviswing the
mbject of Algebrs, and in preparing for examinations,
Answars to the problems in the first one hundred and fifty
popers, hound separatsly in paper covers, can be had by teachers
enly, on application to the publishers,
3. A, WENTWORTH.
G A HILL




SPECINEN PAPER WORKED OUT.

L Simplify

—_—

a—{2b+Bo—3e—{a+ B} +{2a—(b+df
- g=[25 4{de~3a—a B +{2a~b—e}
=ag—=[28+30-Ja—-a-b+lda-b-¢
mag—2b=3et+lotatb=2a+bta

= fa-—2a

3. Resolve 1mnto factors

Ans. 3a=2e

gt st —a'— Dax + By
= (o — 2az + &%) — (&% — Zay + ¥
-@—f-(a-yf ¢

=iz —£)—(a—yiH{{z—2)+(z—y)}
=fg—g—a4+yiz—s+a—yh

3. Find the HOF. of

5t (120" + 4o + 173 —3)
snd 10z (34" — 5320 + 14z — 1),

Ba? (12 4 4o + 170 —3)
126 + 4 + 1728

Wz (24 ~ 522" 4 142 — 1} | Rewarye Gz
o — 522" 4 1421 |2

122 4+ 44* - = ety I+ M0
3!15:-—3 —5!—311':'—20:+5
Gz—1 1222+ 4z—-1!m
122 — 2Bz 2z+1
fz—1
Bz—1

Anp, Sz(Bz—1)
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4. Bimplify " i
1-20 1422 481

7  4-2s
1—8z 148z 42£-=1
N I | +l—20=

1-2z 142z 1-—42
LOD =1—42

3+ Bz = hret numerntor,
=T + l4z = pecond numearator,

4 — B0z = third numerator.

0 = anm of anmarators. Ana, 0,

B. Solve 10 t1sy_ i @ (1
15212y + 182= 10 2)
1Bz — ldy— Te=—13. (3)
Multiply (1) by 2, 2o+ 30y —48z= BE
Multiply (2 by 3, 455~ 30y + 48e = 30
Add, 8z — By -112 (4)
Multaply (2) by 7, 106 — 84y +112e= 7O
Maultiply (3) by 16, 288 — 294y — 112¢ = — 208
Add, M3r—0By=—138  (B)
Maultiply (4] by 154, 10010 — 024y = 17248
Multiply {5) by 3, 1lThe — Bty = — 414
Subtrac, B3l e = 17662
e pem 2
Subatitete valoe of z in (4), 130 —8y =112
oy 3
Bubetituta values of rand yin (1), 20 + 46— 242= 41,
em L
Ans, z=2, y=3 2=1
8. A passenger train, afier travelling an hour, is detained
15 minutes; after which it proceeds at three-fourths
of its former rate, and arrives 24 minutes late, If
the detention had taken place 5 miles farther on,
the train would have been only 21 minutes late.
Determine the ueual rate of the train.

i



BEFECIMEN FATER WOREED OUT. vii

Lat z = umal rats of train per hour,
and 3 = number of miles train has to run.
Then y — x = numbar of miles train has to run after detention,

3'%'-' = number of hours usually required to ron y —2miles.

and tx:_ number of hours actuslly required to run y —zmiles,

Hinoe the detention waa 15 minntes, and the train was 24 minntes
lata, the lom in running-time is % minotes, or & of an hour,
Ly—a_y—a_ 3
S rohteroi I L
If the detention had occorred 5 miles farther on, the 1o in run-
ning-tima would have besn 8 minutes, or 4 of sn hoor.

W¥—z-b6_ yp—e-5 1
e ia ] 16 2)
Himplify (1), My —20z= D
Himplify (2), Wy —2WBz=100
Babtract {1} from (), 3z~-100
* o= B34
Ana. 33} miles,
T. Holve
1 + 1 - _Eba:+b‘
Bxfhr 4]l Z2P=8241 2bhr—8 aff—n
1 1 a* ghr4d

{2z = 1jiw+ 1) b (22— 'l]l[m-l}-btﬂm—lj- gfz— 1)z + 1)
LOD =ablz—1)(z + 1){22— 1}
Bimplify, abz—ab +abe +ab=aly'—o? =4822 + B2,
Zabr e oty — o' — 25 20+ B,
LB g8 4 Dok = B of, 2
(40 — oMo 4 Darhr = b —g?,
Complete the sguars mulliplying by 4 times the cosfficient of 23
and adding the square of the cosficient of 2,
(45— a2+ ()~ (Zab)t = 161 — 1608 o 4 dad,
(48— o) 2z + Dab =4 (4 B — 2a%),
(48 — ¥ Br = 4Bt — Bab — Ba?,
or Zo%—2ab =40,
&Y —ab— o mn’—ni—zb"
4 - 4 bt — al
b—a b+a
Bb-a°  Zbta

x

Ane o=
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B, Solve
D4y =id (1)
4yt 82 @
Put w v for 2, and w—w for g,
(1) becomes Su=ig
o B
{Z) beocmes o 4 18 ute? 4ot = A1 (2
Subetitate 2 for w in (3}, 168 + 244" 4 v8 = 41,
v 3ot w35,
o )+ 144 = 168,
¥ 10 13,
W] or — 25,
t=+]or ¢ v 36
=21, 0r 2+~ 5,
dmc T e e V=T

8, Show that 2o, Valt t'%laralimilnrlurda.

Em - Eﬂ-":'rb_',
ValP = 35WE,

s a'
e -5 -5
Binces they all havs the seme m:m:l fl.utvnr they are similar surda,

10, Bimplify
. (2abjl x (5 adWt - (Fabrf

= (2abl x (3abT 4 (5abnl

= V{Zab} x V(3ab + VEab

= VBDP w VES B 4 VEah

.—WK +{fﬂ_d£'

_{EETaT
X
_,42':-: ;

- §V2IH000 W B,
Ane, }VEIEO0 B,




