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, y=a +._,za=a, -1'-.1'.,&0
Honoe z=a + l.
'+ g & + —,

~

or appyoximately, omtttmg the w,
a"faa'+1)+a

ECETE

By repeating tbe operations we mey approximate with any
degres of closeness to the value x, thongh the numerical labor of
the operatives will continually increase.

Example: 23410246z~ 120=0,
When x=2, the left hand side becomes negative, and when x=8.

rx=

1
A root lies between 2 and 8. Let x =2 + —, and

ositive.
posi ¥

_substitute. Then
14 16y4-58y2—060ys =

1
y=1, y = 2 givo contrary signs. Lety = 1+ _, and substitute.

Then
—60—122:—48:34-162° =

1 )
z =4, z = b givo contrary signs, Letz=4+4 o and substitute.

Then

16+ 144w+ 262w2 ~2921w> = 0,
and here w == 1, 10 = 2 give contrary signs.
1
'4?-;-i

To be certain that the third figave is correct wo should have
carried the operations one stage farther, and if we still got for the
first three decimals 888, wo have sufficient evidence that the third
figure is 8.

‘We are sure many of our reaaqrs, in applying their algebra to
geometrical problems, have frequently encountered cubic and
biquadratic equations and been unable to proceed. The above will
often extrioate them from such difficulties.

1
Hence, approximately, =2 + T+ == 2.888.

APPROXIMATE QUADRATURE OF THE CIRCLE.
\ J—

The following mechanical quadrature (approsimate) of the circle
is given hy P, E. Chase, LL.D., in the Proceedings of the American
Philosophical Society :

Let AC( = 20, say) be the diameter of the circle a straight line
approximately equal to whose circumferencs it is required to find.
From 4C cut off AB=3. Draw .4D atright anglesto AC and=<9,
Join CD, and draw BE parallel ¢ €D, meeting AD in E. Pro-
duco AC to X, making AX==60. Produce EA to Y, making .EY
=20. Then XY shall be approximatelyequal4o the circnmierence
of the circle whese diameter is 4C. By calecnlation it may be
easily shown that X¥ = 8141585 A(, which is certainly suffi-
ciently accurate for practical purposes. The method, requiring
only o divided rule, a square, and parallel ralers, will be found
useful in many mechanical operations.

SOLUTIONS OF PROBLEKS IN JANUARY NUMBER.

1. If O bo the cenire of tho ball 18 inchies in diameter, a point
9inches above O will ks the highest puint of this ball above the
floor. Let .4, B, Cbe the centres of the other balls whoso dizme-
ters aro respectively 16, 20 and 28. Then ite sides of the fetrahe.
dron 0ABC are known. Frost (Solid Geometry, §124) gives a
relation between the four-point co-ordinatsa of a plane. Threo of
the co-ordinates aro known,-viz, : the perpendxculars ftom A, 7 C

or tho flosy, abd from this relation the fourth co-ordinate, the per-
pendictdar from O, may be found.

2. Let 2, y bo the co-ordinates of the officer at timo ¢ from start-
ing, s the distance travelled by him iu this time, the centre of the
army being supposed to move olong the axis of x. Then s = T¢.
Also, 1 being the radius of tho circle

N {2 —(8t+1)} =1,

o 2= (Fe+]) = £JI7,
or s = ¥ fx~13vIi-91...... 1.
. Alsos:= \/1 + (g)’dx ...... @).

Eliminating s from (1) and (2), we would then hava the equation
to 'the curve ; and then, knowing = in terms of ¥, we could from (1)
find s whon y=0.

" 8. Lot uf= L) , 0 bo the polar co-ordinates of the dog at time
r

¢, thescentro of the circle being the pole, and a diameter throngh
the point from which the dog starts being the initial line. The
equation to the tangent to the curve in which the dog moves is

...... @).

And the dog’s motion being always directed towards the rabbit,
50kt )
a,

this tangent will always pass throngh the point (a, —
where a = radius of field, 50k = rate of motion of rabbit, and «

u!=u cos (B'—G)-pg.;ﬁ sin (0'—0),

== 85°. Hence, substituting in (1),
a = 1 co8 (50’“ + a-— 0) + g_;.‘. sm(sOkt 4+ a— 0) .(2).
a

Also,

Slktms= f W 4 = J."_\]u, L& ) . @)

From (2) and (8) ¢ isto be climinated ; we would thez have the
equation to the curve in which the dogmoves, and could then from

(8) find 2 when & =

4. The solution of this mey be efiected by using the geometrical
construction given in the apperdix to Todhunter’s Enclid, p. 505,
et ante,

5. Liet V' be the quantily of water in the tub at time 2, V' the
quantity of water that comes from the spout in time dt, of which
let @7 be the quantity that emains in the tub. On mixing thers
will be

_ 40
Hvap (FHI7)
gsllons of water in the tub. Hence quantity of water added

40
= oz (FHav)-¥

—. (40—P)ay!
40-4-dV’
Hence
) @O-Vav' 40-7avi_ .o
05ar? T4
av- 1 8
: “H-v = 9 =
Integrating,

—log (40-V)= %ta{i—c;

.~ —log 40 =0+4C:
. 1 ._40__ ..gt
8P F =% ;

and V=4o(1-c‘5°‘);




