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AN ALY SIS y

Equations of an infinite Number of
Terms.

1. HE General Method, which I bad devifed fome confider able Time
20, for meafiring the Ruantity of Curves, &y Means of Series,
infinite in the Number of Terms, is rather fbortly explained,
than accurately demonfirated in what follows. . I
2. Let the Bafe AB of any Curve AD have . D_—
- BD for it’s perpendicular Ordinate; ‘and call -
~ AB=x, BD—y, and let 4, b, ¢, &e. be given
- Quantities, and # and » whole ‘Numbers,

- The Quadrature of Simple Curves,
RULE 1L

- ~ an I
3- If ax" =y; it (hall bem+nx * ==Area ABD,
The thing will be evident by an Example.

1 I w0 (==1x7) =y, thatis 6=1=n, and m=2; it fhall be 2,1
=ABD. . '
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22 ANALYSIS 4y Equarions
2. Suppofe 4v/x (=4x%)=y; it will be 2xi(=2Vx3)= ABD. |
3. If Vs (=x3) =; it will be d (= $V/x%) — ABD,
4. If;!;:x"’):}’, tbatilsifa::: I=#n,and m=—=—2; |

It will be 2x7=) —x* (=7*) = aBD,

infinitely extended towards @, which the
Calculation places negative, becaufe it lyes

upon the other fide of the Line BD, *
5. Ifj;;- (*—%) =y; it will be (:z—lx"% =)
R 5 =V ::_-:BDa.‘
A B | 6 I (=x-1)=y; it will be tx? =
- 1x°==2 X I =2 —nan infinite Quantity; fuch as is the Area of the
Hyperbola upon both Sides of the Line BD.

The Quadrature of Curves compounded of fimple ones.

RULE IL

4. If the Value of y be made up of feveral fuch Terms, the Area
likewife fhall be made up of the Areas which refult from every one of
the Terms.

The firft Examples. :
5. If it be x* }-xi =y ; it will be £x3 J-
2xz — ABD.
D For if it be always x* =— BF and x —FD,

~ you will bave by the preceding Rule 1x3 —
AF  Superficies AFB; defcribed by the Line BF;
" and $xt = AFD defcribed by DF; where-
fore tx3 4 3xi = the whole Area ABD.
. us if it be x*—xi—y; it will be Lx3
B — 3xt=ABD. Andif it be gx — 2x* +
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Examples, where you divide.

12. Let 75— ==y; Viz. where the Curve is an Hyperbola,

X

Now that that Equation may be freed from it’s Denominator, I make
the Divifion thus. |

ax aaxi aax’  na
b+x) aa-to (5; — 5+ 7 - &e.

aax ¢ -
aa 4—3 \
o—— t©°
aax aax* :
b b>
aax*
aax* , aax?
+ b | 53
aax3
0 — 5~ 4o
- aax3 aax*
b3 b4
aax*
Q + T
&c.
- aa . . . .
And thus in Place of thisy— g 2 ew Equation anfes, viz.
2 2 3 . [ . b 3 L) :
y=75= f;f 4-= ; “; = &c. this Series being continued infinitely 5

and therefore (by the fecond Rule)

The Area fought ABDC will be equal to =~ g “;;: ":;’ |
&3¢, an infinite Series likewife, but yet fuch, that a few of the initial
Terms are exact enough for any Ule, provided that 4 be equal to x re-

peated fome few times. | - S
13. After the fame Manner if it be - .:. —. =y, by dividing there:

Ay \,\
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326 ANALYSIS by EQuarions

o
14. Finally, if it be —Is-r—-!’-— =y ; by dividing there arifes

3x
2xr — 2Xx -} 7xz — 13x* 4 34x &¢c. whence it will be
ABDC = #x% — x* 4 ‘#ut — Y3 Yo,
Examples, where the Square Root muft be extralied.
13. Iflt be Jaa+xx --y, I extra& the Root thus:

y  x* x4 x6 g3
da+xx( I 22 843 + 1645 12847 &e.

aa
o4 x* o
x*
\
x*
0 — DN
x4 x5 + 3
4a* 8a+ 6446 A B
= x
0T B 64a%
+ x8 N x3 x'e ' %12
8a¢ V1645 64a% i 256410
R 3
Sx' x'e xTz
o) s
64a° + 64a®  256a'°
| &e.
‘Whenee for thc Equauon vaa + xx =y, a new one is produced,

x&

vz y—a 4 —— sa; F - uw &c. And (by the fecond Rulc)
| Yougwxll have the Area fought ABDC —ax - % 4::, + - f;;
1 X5§Za7 . o
And this is the Quadrature of the Hyperbola. C_ D
16. After the fame Manner if i it be »./aa — XX [\[\
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