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ROYAL ALMANACK;
For the Year of our LORD, 1777:

Being the Firft after Biflextile, or Leap Year.

CONTAINING,

Befides the CALENDAR, a great Variety of /Enigmas,

Rebuffes, Mathematical Solutions, &c. &c.

Wm By rIuben burrow,
Late Affiftant Aftronomer at the Royal Obfervatory,

and Teacher of the Mathematics.

J*

N:L O K D 0
Printed for T. CARNAN, In St. Paul's Church Yard, who difpofleff-

ed the Stationers Company of the exclufive Privilege of Printing Al-

manacks, which they had monopolized 170 Years, to the difcou-

ragement of Genius and the great Prejudice of the Rookfellers

throughout the kingdom, in Confequence of a Patent obtained from

King James I. which his moft Sacred Majefty had no Right to Grant.
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ECLIPSES in 1777.
This year there will b? Five Eclipfes, Three of the Sun, and Tw^

of the Moon, which will happen in the following Order: The Firft

Eclipfe of the Sun will happen on the 9th of January, at Forty-Nine
Minutes after Three in the Afternoon, only Part vifiblc.—The Se-

cond will be an Eclipfe of the Moon, beginning "January 23d, at

Forty-Seven Minutes after Two in the Afternoon, Middle Eleven
Minutes after Four, ends Thirty-Six Minutes after Five, Digits eclipfed

j°. 6/. Moon rifes at Twenty-Five Minutes after Four, confequently

only Part vifible.-.--Thc Third Eclipfe will be of the Sun, July 4th,

at Twenty-One Minutes paft Midnight, invifible.—The Fourth will

be an Eclipfe of the Moon, July 20th, at Forty-Two Miuutes paft

Noon.—The Fifth is an Eclipfe of the Sun, which happens on the

29th of December, at Ten at Night, invifible.

Common Notes, 1777.
Golden Number - - 10 Dominical Letter E
Cycle of the Sun - - 22 Roman IndicTion - - 19
Epact - - - 20 Number of Direction - g

The Four Quarters of the Year.

The Spring Quarter begins this Year the 20th of March, at 6 Hours

15 Minutes Morning, at which time the Sun enters Equhioftial Sine

Aries, making equal Day and Night all the World over.

The Summer Quarter commences the 21ft Day of June, at 4 Hours

33 Minutes, Morning, the Sun then entering into the Sign Cancer,

making the longerr. Day to all the Northern, and the fhortell to all the

Southern Parts of the World.
The Autumnal Quarter begins the 22d Day of September, at 6 at

Night, at which Time the Sun enters Libra, making again equal Day
and Night to all Parts of the World.

The Winter Quarter begins the 21ft of December, 10 Hours 20
Minutes, Morning, the Sun then entering into the tropical Sign Capri-

corn, making the fhorteft Day to the Northern, and longer* to the

Southern Inhabitants of the World.

WEIGHT and VALUE of the Gold and Silver
Coins of England.

Weight. Value.
GOLD. dwt. grs. I. s. d.

A Guinea 5 9,438 110
Half Guinea 2 16,719 o 10 6
Quarter Guinea I 8,359 o 5 3
SILVER.

A Crown 19 8,519 050
Half Crown 9 16,259 026
Shilling 3 20,903 010
Sixpence 1 22,451 006
Curre t Gold Coin muft weigh as follows

:

dwt. grs.

Guineas 5 8

Half Guineas 2 16

Quarter Guineas 1 S
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l 777- January bath XXXI Days.
Laft (Quarter i day

tfew Moon 9 cay
Firft (Quarter 16 day

j

r
fill Moon 23 clay

aft Quarter day

9 h. 9 m.

3 h - 39 m *

at noon

4 h. 19 m.
6 h. 28 rru

evening

afternoon

afternoon

evening

5E
6M
7

8

9 Th

m

vveircv*rncificn

Th Mars rifes 1 1 36
F
S

iS.aft.Chnih O.CbriJl.d.

ipiphany Twelfth Day
Tit

/V Lucia?i

Sun eclipfed

10

1

1

i2jE ItS.aft.Epiph. O.N.T.d.

3 M Camb. T. b. Plow Mond.
14 lu Oxford Term begins

5 W
16

Tu

2 8 Tit

29)W
30TH

3
tIF

Old Twelfth Day.

3iCh.b. d. kept.

1 S. aft. Epiph.

Prifc

M Fabian In 8d. Hil. 1 Ret.

fanes

W Vincent

^ Hilary Term begins

^onverfion of St. Paul 7

Septuagefima Sunday 7
2 7jMfr. Aug. Fred. b. in 1 5 7

[aays of Hii. 2 Ret

£ing Charles beheaded

59
584
57

564
55

54 4

53

5
1

504
49 4

464
44
43
42
4i

394
374
364
34
32

304
284
274

Sun enters Aquarius

icd. ah. 541T1.

Apparent time.

4

4

4 9

58

46

40

33
26

18

10

1

5^

3 2

22

1

1

o

49
37
24
1

2

53

45

3 1

*7

3

48

33
l 7

' 1

45
28

1

1

1) rifes

0 m 1

1

1 14

2 19

4
3s
4c

45
feu

a S

20

39
8 59-'

10 i!

1 1 36
Morn,

5*

29

$9

47
6 43
D rifes

5 a 24
6 29

36

4
46

5

55
Morn.

7

10

1

1

23

24

H
26

^7
28

29

30
1

2

3

4

5

6

7

8

9
10

1

1

12

r
j

r
|

16

*7

18

19
20

21

22

Days Leng. of

Days.

Days in-

creafe.

Day
breaks.

Dun Earl
Twilight

ends.

Clock be-

fore Sun.

SevenStar

South.

I

6

I 1

16

21

7 5 2

8 0
8 10

8 20
8 34

0 8

0 16

0 26

0 37
0 50

5 59

5 56

5 53

5 48
5 43

4 4 1

4 43

4 47

4 50

4 55

6

6

6

6 i

6 i

1

4
8

2

fa

4 20

6 36
8 41
10 29
11 59

8 A 43
8 20

7 58

7 37
•7 16

26
1 8 49 1

5 5 37 4 58 6 23 1 3 10 6 55



4 February hath XXVIII Days.

JNcw Moon 8 clay 4 li.

Firft Quarter 14 day 8 h.

Full Moon 22 day 9 h.

177/

Q
S

E
'M

Tv

W

7

8

9 *

o iVi

Tt

W
3|Th

4 F

5

6

7
0

9
2C

3 2 m. morning
18 m. night

19 m. morning

Sun enters Pitces

1 7<i. 17I1. 46m.
Apparent time

ft
Sundays, Holidays, &c,

Candlemas d. Sexag. S

Mor. Purif. 3 Ret.

Mars rifes 10 11

Agatha

Venus fets 8 43

Shrove Sunday
In 8 days cf Pur, 4 Ret.
Shrove Tuefday
Aft Wedn. Hil. T. end
Old Candlemas day
aleniine

Camb. Term divides

1 Sunday in Lent

Ember Week

Proeyon S. 9 1

2 Sunday in Lent
St, Matthias, Pr. AdoL

[Fr born 6

6

6

6

0
rifes.

26

24 «

22 .

20

.

184
164
144
1 2

.

1 1 <

84

•Days.
Leng.

Day
of Day

ere

> in-

afe.

Day
breaks.

I 9 9 I 2
S 5 2

'

r

6 9 2 7 I 43 5 21

1

1

9 45 2 j 5 12

16 iq
3 2 J 9 5 ^

21 rq 2 3 2 39 . 4 5i
26 10 43 2 59 4 4l

Sun Eaft.

54
3

1

59 5

57 5

55

53

5 1

49

47

45 5

43 5

39

385 *
36

5

IC

16

2

27

33

0 O's rifes

ets. declin. & fets. age.

34 f 6 d4^ j m c 24

36 16 37 2
7 2

5

38 T(SI yj *9 3
x
3 26

4<- l6 j 4 *9 27

4 2 1
5 43 5

6

19 28

• 44 2 4^4 ij 29

46 1
5 5 s fets 1

48 x 4 40 5 a 9 2

49 x 4 27 6 3
2

3

• 5 C z 4 7 7 54 4
52 4° 9 *9 \

54 28 10 41 6

55 T J
/

1

1

59 7

• 57 1 2 47 morn. 8

59 1 2 26 1 18 9
1 i 2 6 2 29 10

3 1

1

44 3 37 1

1

; 1

1

23 4 3
6 1 2

7 1

1

2 5 26 13

c
y 40 6 7 14

I I I O D rifes 15

13 9 57 5 a 23 16

15 9 35 6 29 l l

17 0V 1

2

7 35 18

J 9 8 5° 8 39 *9

2

1

8 28 9 44 20

2 2 3 5 10 49 21

24 7 42 1

1

54 22

Twil ght Clock be- SevenStars

end fore Sun South.

6 3- H 8 6A 3 1

6 39 14 34 6 1

1

6 48 r 4 4 1 5 5 1

6 56 n 5 3 1

7 5 5 6 5 12

7 M *3 9 4 54



1777- March hath XXXI Days i

..alt Quarter 2 day 1 h. 42 in. after noon.
M^\nr TV \r a /1'iir /m !-» 'ifrci nnArtA\CW i.VlU'JIl Q ClclV 2 11. 2 0 111* til Lv.1 HUl/lJ •

firft Quarter 16 day 6 h. n m. morning.

Full Moon 24 day 2 h. ^4 m. morning.

o# tin ci s rVl ies

.

i9d. i8h. 1 fm.
Apparent time.

Uuvritms

E
M
'it

W
7h

F
S

£
M
lu
W Gregory M
Th Regulus South 10 20

F
S

1

3 Sunday in Lent. Chad,

Jupiter South 8 3

P^rpetna

Midlent Sunday

5 Sunday in Lent

M 5/, Ar/r/rf

r8jlu£VA'W 7v. AT. S.

1 9W Mars riles 7 7

20 Th Equal Day and Night,.

'Benedict Camb. T. ends

Oxford Term ends

6 Sun, in Lent. Palm S

F
S

£
24 M

lu
6W

1 7 11

28

29

30

M

Lady-day

Maund. Ti.urfday

Good Friday

Eafter Sunday

26

28

30

34

3
6

404

1

2

10

8

42 4

44; 3

463

S 48
j3

s 502

t 5 2 2

6 5 54 1

4 5 5^i

5

35 6

4
'&

60
80
10 1

586
566
54 6

5
2

5°
486
466 Z4J2

446 162

171 j

x
9;3

39621
6 2

3

4
254

20:3

57

34
1

1

48
2 4

1

38

W
S

1

2 7

3

40
16

5 2

29

5

41
18

2 9

53
16

40

3

2 7

5°

H
37
o

23

Morn.
I

I
2 4

2 0 2
5

3 8 26

4 . 4 2 7

4 53 28

5 3
6 29

6 10 30

))
fets 1

6 a c;6 2

8 2 2
3

9 46 4
1

1

7 5
Morn. 6

0 2 7 7
1 38 8
2 40 9
5

3
2 10

4 M 1

1

4 48 12

5 *9 *3

5 42 l4
)) nfes

*|
6 a 36 16

7 4i *7
8 47 18

9 5 2 J 9
10 59 20
Morn. 21

0
5 22

1
7 23

Days
Leng. or

Days
Days lu-

cre afe

Day
breaks*

Sun Eaft
1 wnight
ends.

Clock be-

fore Sun.
bevbnStar

South.

I ro 53 T~9 4 4 1 5 37 7 19 12 34 4 A42
6 II 13 3

2 9 4 3 1 5 43 7 2 9 I I 26 4 24
r 1 n 33 3 49 4 20 5 5° 7 40 ro 9 4 5
16 11 S3 4 9 4 9 5 56 7 5 1 8 43 3 47
2

1

12 13 ,4j -9 3 53 6 1 8 2 7 12
3 2 9

26 12 ^% 4 40 1 46 6 7 8
:<

i4 C 30 % T I



April hath XXX Days.
J 777-

i,aji ^^aarter I day 5 h. 31 m* mornm
NewMoon - -

Fi4
cay o h, 18 m. midnight,

artcr 14 day 6 h. 1 m. afternoon.
ooa 22 day 7 h. 52 m. evening.

Lad Quarter 30 day 5 h. 18 m. afternoon

v Salter T~~

W
Th

F
S

fuefday

Sun enters Taurus.
19a. jh. nm.
Apparent time.

3

4

5

6

,M
8X
qW
%
F
S
21 Sunday after Eaii^r

4 M From Eaft. in 2 weeks 1

[R
Eafter Term begins \

5Ti

6W

33 6

290
27 6

256
23 6

21
'6I9O

Oxf. and Camb. T. ber. 5 1 7 6

^6

116
106
86

Bifl?<tpChicbeft.n

St. Atfibmfe

Old Lady -day
S. after "Earl. Low

Saturn lifes 737

Sunday after Eafkr

From Eaft. in 3 weeks ;

[Ret

St George

St. Mark. Prs.M.born

4 Sunday after Eafter

8 M From Eaft. in 4 weeks 4
9TU [3 Ret. 4W 4

66
6

6

7

5«7
7

54 7

5

5°

49 7

47

45 7

43

4 1

407
33

47 N

10

33

55
18

4 1

3

26

48
10

3
2

54
16

37

59
20

4 1

2

23

43
4*
24

44

3

23

42
1

20

39

57

2 m 4
2 54

3 37

4 15

4 46

5
* 2

5 fets

7 a 2

1

8 47
IO I3

I I 3O

Morn
o

1

2

3

3

3

4

4

4

5 12

D rife:

8 a 54
10

5

1

1

Morn
0 8

1 2

1 43

Days
Leng. or

days.

Days lu-

cre afe. breaks.
Sun fall

Twilight

ends.

Clock be-

fore Sun.
SevenStarj

South.

I 12 55 5 11 3 3 1 6 *5- 8 29 3 47 2 A50
6 13 15 5 3 1 3 18 6 2 I 8 42 2 18 2 32

1

1

l l 35 5 5 1 3 5 6 27 8 55 0 54 2 13

16 : 3 53 6 9 2 51 6 33 9 9
0-V23 1 55

21 14 13 6 29 2 36 6 39 9 *4 1 31 I 37
26 14 3 1 6 47 2 20 6 44 9 40 2 28 I IS



New Moon 7 day 8 £u 8 m. morning
Firfl Quarter 14 day 7 h. 46 m. morning
Full Moon 2 2 day 1 1 h. 24 m. morning,

Laft Quarter 30 day 1 h. 1 8 m. morning
~

St. Phil, and Ja,

'777- May hath XXXI Days.

Sun enters Gemini
2od. yh, 47m.
Apparent time.

lb

F
S

E
5 M

%nv* of the Crop

Rogation Sunday
From Eaft. in 5 weeks 4

6Tb John a P. Lat. [Ret

7jW
8 Th Afcenf. day. Holy Thurf.

On mor. of* Afcenf. 5 Ret.

W
Jh

F
S

E
26 M

9 Th
F

Da*/?.

S. after Afcenfion day
Term ends. Old May-day 4

4

4

4

4

4

4

4

4 67
4 5|7

4
4

4
4 08

3 59 3

3 SS3

3 57

3 5^8

3

13 Iv

14 M
1 5 Th Oxford Term ends
16 F

S Arclurus South 10 25
E Whit-Sunday
M Q^Cha.b. 1744

oTu Whit-Tuefday
Ember Week
Prs. Eliz. born

NoN butHvil. tillJuly 2 1

.

Trinity Sunday
Aiigujlin. Mor. of Tr.

TvVen. Bede [rRet
8 W Oxford Term begins

K.Ch.n. Reft, c aw/?/

Trinity Term begins

367
34 7

33 7

31 7

307
287
26 7

57
7

7

7
*j

/

7

67
147
12

1

1

10

24
26

2 7

30

3
2

34

35

37

3

40

43

4 2

44
46

48

49
5°

5

54

55

57

58

59
o

1

2

3

4

5

6

9

9

9

9

9
20

20

20

20

20

2

1

2 1

2

1

1

2

1

2

1

22

33

5
1

8

2
5

42

58
T
5,

3 1

46
2

n
32

46
o

H
2
7

41

54
6

18

30

4 2

53

3

14

24

34

43

5 2

o

211122

2 53
3 2C

3 45

4
D fet?

7 a 47

9 9
10 24
11 3

Morn
o 24

5

37

5

2 7

46

4
22

40
o

D rifes

9 a 1

10 3

10 59
11 47
Morn,
o 24
0 57
1 24
1 47

Days
Leng. oi

Days.

Days in

ere ale.

Day
breaks.

Sun Eaft
Twilight

ends.

Clock af

ter Sun,
SevenStars

South.

I i4 49 7 5 2 3 6 5° 9 57 3 12 0A59
6 *5 5 7 2

1

I 46 6 S5 10 14 3 43 O 40
1

1

1 5 21 7 3? I 24 7 10 36 3 58 O 20
16 15 36 7 5 2 I O 7 4 1 1 0 4 0 O O
2

1

15 5c 8 6 O l8
7 8 it 42 3 48 I 1M40

26 16 2 8 18 NoNIaht 7 12 No Night 3 23 r 1 20
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3 June hath XXX Days. *777-

New Moon
Fir (I Quarter
Full Moon
Laft Quarter

5
clay

i 2 day

2 1 day

28 day

3 hi 4b in. afternoon.

1 1 h. 2 in. night.

1 h. 5 in. morning.
6 h. 38 in. morning.

S. enters Gemini.
2od. i6h. 33m.
Apparent time.

I2 4

26

1 S. aft. Trin. Nicom.
In 1 week aft. Tr. 2 Ret,

K. George III. born

Pr. Er. Aug. b. Boniface

Lyra South 1 32 _

2 Sunday after Trinity

In 2 weeks aft. Tr. 3 Ret.

Princefs Amelia born
St. Barnabas

Clock with the fun

5 Je, 3 Sunday after Trinity
1 6 M In 3 weeks aft. Tr. 4 Ret.

Tv 57. Albak

Trinity Term endi

r. Ed<w* K. W. s.

Long, day 16 34
4 Sunday after Trinity

vv

H:

F

S

E
M
TulSt. John Bapt.
W
Th

F

S

29 E
M 5 S; aft. Trin. St. Pete!

S3

5 2

S
1

S 1

s°
498,
488
488
47

47
468
458
45
448
448
448
43

8 8

9
10

1

1

1 2

1

2

'3

r
3

14
1

r 5

16

16

16

1

1

17

1

1

i?

I

I

8 17

4?

43

43

43

43
43 8

43
44 3

44 8

44
44 8

45 8

45 8

8n

16

24

3 1

37

43

49

55
o

4
8

1

2

16

18

21

2 3

2
5

26

2 7

28

28
2 7
26

2
5

24
22

20

z 7

13

10

211112

2 33
2 55

3 2 3

)) fets

9 a 10

10 11

10 59
11 35
Morn,
o

o
3

28

49
8

2 4

43

2

49
3 22

X> rifes

9a 41

10 23
10 57
1 1 24
1

1

Morn,
o 10

o 33
o 54

1

6

I I

16

Leng. or

Days.

Day
ere

S in-

afe.

1 - ay

breaks. Sun Eaft
i wiiigiit

ends.

^iocK: af-

ter Sun.

aevenscais

South.

1 6 14
16 22

16 28

l6 32
16 34
16 32

8 32

8 38

8 44
8 48
8 50

dec. 2

§:? 7 16

7 18

7 *9

7 20

7 20

7 20

No

real

night,

but

conftant

twilight.

2 37
1 47

°. 49
bef. 13

1 18

2 2

1

IOM56
10 35
10 15

9 54

9 33

9 12



l 777. July hath XXXI Days. i

New Moon 4 day 0 11. 21 m. midnight,

Firft Quarter 12 day 3 h. 34 m. afternoon.

FulHMooti 20 day 0 h. $ 2 m. afternoon.

Laft Quarter 27 day 10 h. ^ m. morning.

Sun enters Leo.

22d. 3I1. 23m.
Apparent time.

3 4 o;8

468
*4 23 6n 1 m 18 2 7

3 *4 23 1 1 28

3 47 8 *3 22 57 2 2 7 2 9

3 48, 8 1 2 2 2 5
1 i fets 1

3 48 r 1

2

22 46 8 a 42 2

3 49
CO

CO 1

1

2 2 40 9 30 3

3 5o 10 22 33 10 0 4

3 5° 8 10 22 20 10 25 5

3 5
1 8 9 2 2 19 [Q 48 6

5 S
2 8 8 22 12 L I 7 7

5 53 3 7 2 2 4 I I 2 5 8

5 54 3 6 21 55 i I 43 9

3 55 8 5
2

1

47 Midn. 10

3 5^ 3 4 2

1

38 Morn. 1

1

3 57 3 3
2

1

28 0 21 1

2

3 58 8 2 21 18 0 44 *3

3 59 8 1 21 8 1 ?4

4 0 8 0 20 58 i
5 2 IS

4 1
7 59 20 47 2 38 16

4 3 7 57 20 35 I riles 17

4 7 5
6 20 24 8 a 53 18

4 5 7 55 20 1

2

9 24 19

4 6 7 54 20 0 9 5° 20

4 8 7 5
2 19 47 ro 21

4 IC 7 5
C *9 34 IO 3 6 22

4 1

1

7 49 *9 21 ro 57 2
3

4 l
3 7 47 r 9 /

1

1

23 24
4 14 7 46 18 S3 1

1

47 2
S

4 15 7 45 r8 39 Morn. 26

,4 *7 7 43 18 24 0 21 27

-r 1

8

7 42 18 10 1 4 2 8

ijluiCamb. Comm.
-|W Vijiu L\ V. M.

4|F

S s

£
M

8Tu
9 W

Ih

F
S

j I
14 M
3 Tu

16 W

Camb. T. ends, Tran. st,

OIJ Midf. day [Mar.

6 Sunday after Trinity

Oxford Acl

7 Sunday aftei; Trinity

Oxford Term ends

8 S. aft. Trin,

Dog-days begin

St. Mary Magdalen

St. James
H. Anne, Mother ofV.M
9 Sunday after Trinity

Days
Leng. of

days.

Days in-

creafe.

Day
• breaks.

Sun Eafi
1 wiiight

ends.

JiOcK be-

fore Sun.

Seven .3 ait*

Sonth.

1 16 28 O 6 7 *9 3 21 8M^2
6 l6 22 O 12 No real 7 J 7 No real 4 16 8 31

1

1

l6 14 O 20 Night. 7 *S Night. S 2 8 11

16 l6 4 O 30 7 1

2

5 35 7 5°
2

1

I 5 52 0 4 2 0 24 7 8 1 1 36 5 55 7 3°
26 15 38 O 56 1 1 7 4 10 qq 6 1 7 T O



Anguft hath10

New Moon
3 day 10I1. 45 m.

Firft Quarter 1 1 day 9 h. o m.
Full Moon 1 8 day 1 1 h. 8m.
Lad Quarter 2 ^ day %h. ^ra.

XXXI Da^ 1777,

morning,

morning,

night.

afternoon,

Sun enters Viro-o,

22Cl. 9I1. 39m.

jLammas-aay

10 Sunday after Trinitj

4M
s
iu

a
F
S

U
M
Ti

W
T1-:

F

S

i

M
II

W
Th

F
S

M
Tu

7W
STk
F
S

Transfiguration

Name of Jejus

11 S. aft. Trin.gt.Law
Prs. Brunfw. b. [ renee
Pr. Wales b.O!d Lam. d

'ijfumption Virgin Mary
Prince Fred, born, 17634
12 Sunday after Trinity

4

4

4
Pr. Wm. Henry b. 1 765 4

4

4
13 S. aft. Trin. St. Bar

[tholomev nj

5

5
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1777- September hath XXX Bay;.
, {
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1 2 O&ober hat 1 -XXXI Days. 1777-
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1 777. November hath XXX Days. 1

3
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December hath XXXI. Days. l 777-
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Anfwers to Queries, Rebufles, &c. 15

Answers to the Queries, Rebusses, o'c, in Lajl Tear's

Diary
Query I. AHkverjd by Caput Mortuum.

THTS difference is one of thofe operations of Nature which, doubt*

Icls, will never be accounted for
5
though it is probably effected

by attraction and repulfion j but in what manner ?-— We obferve that

the Sun-Flower generally keeps turning its bloflbm towards the fun
;

we behold with admiration, the phaenomena of the fenjitive plant, and

Venusfly-trap, but when wc would enquire the caufe our reafon is at a

ftand, and we are left to lament the ckcumfcribed ftate of human
knowledge.

Qi/ery III. Anfwered by Mr. I. Dalby.

Thefe fecm to be the fpecics of worms called by Linnyeus, Gordiui

aquaticus pallidus, with black extremities
5
though I have feen fornc

thoufands of them entirely black 5 but as he fays they are bred in clay,

it is probable that they change to a pale colour foon after comitfg into

the water. Merrett, in his Finax Britannicarum, calls them feta a<?ua-

thus, and mentions the fame thing of their being vulgarly taken for

animated horfe-hairs : his words are, <( Vulgo creditur oriri, ex feta

eaudae equina? aquis immerfa." He has not taken notice of their colour,

Query IV. Anfivered by Mr. French Johnfbn.
Sound the 5 in unloofe foftly (as in loofe morals) and the mvftery will

vanifh 5 fo then 'unloofe morals will be good morals, and unloofe will

fignify to be tyed.

Queries II. and V.

Are obliged to be deferred till next year, as no fatisfaclory anfwers

have been received.

Anfwcr to Mr. Dalby *5 Paradox, with a new one propofed, by Mr. J
Wales.

.The fche'me in the margin the

muckle mon mows,

To plant three and thirty in twenty-

four rows
;

Now four in each row, and in rows

that are even,

The number of plants, I would plant

twenty-feven.

Anfwers to the three Rebuffes, by Mr. John Clarke, of Lincoln.

I called laft- night on Dalby— was gone
With Rachel Rogers up to IjVmgton

j

What could the errand be they went upon ?

Anfwers to the Enigmas in laft Tear s Din

I. A Candle
II. A Woman

III. A Bed
IV. A Loufe An

ry.

V. A piece of Mulic
VI. Coffee

VII. A Picture



i6 The Ladies and Gentlemens Diary,

An anfiuer to all the Enigmas, by Mr. William Francis, of Reading.

Man ! what is he ? a reptile on the earth II.

A fcene of mifery from his very birth
j

His prime once pad, how fubjedt. to decay !

Prone to the grave, and downward lies his way :

What various ills his every ftate attend,

Each coming day but haftens on his end
;

To bed by licknefs, pain, and grief, confined, III.

All out of tune in body and in mind} V.
Vermin fometimes, concomitants of age, IV.
Sadden the piclure, and his death prefage ; VII.
Teas, foups, and cordials, can't prolong his flay, VI.
But like a candle fnuffhe dies away. I.

Anjiver to the Prize, by Philomathes.

Your portraiture, ingenious Clarke,

Docs elegant appear
;

Pray write fome more, but not too dark,

Againft another year.

Ingenious Anfwers were alfo given by MefT. Rogers, Clarke, Dalby,

G. Little, Johnfon, Moody, Wales, and feveral others j but the prize

of ten Diaries fell to the lot of Mr. John Clarke.

New Queries, Rebusses, <&c. to be anfwered next Tear*

I. Query, by Mr. Robert Moody.

What is the reafon that dead bodies fooner rot in a dry than a moift

cjiurch yard ?

II. Query, by Mifs Polly Tayrt.

Are not children naturally ambidextrous ?

III. Query, by Mr. Ifaac Dalby.

WKv does an object, when viewed with a magnifying lens, feem

ferthcr ofTthan when viewed with the naked eye ?

IV. Query, by Mr, John Burrow.

What is the reafon that a body moving forward upon rollers, moves

twice as fall as the rollers themfelves ?

I. Rebus, by Regulus.

If the faireft fair you'd know,
Take the initials here below :

The highell ftation and command,
In this great, free, and happy land

$

The greateft beauty or difgrace

Upon a pretty female's face
;

The point within the azure ikies,

From whence the fun is feen to rife ,

The city which ten years employ'd

The braveft Greeks, before deftroy'u.

II. Rebus, by Mr. Ifaac Dalby.

One third of the pleafure of each toping blade,

When joined to a beaft which the Lord never made,
Will



New Enigmas. J'Jf

Will tell you what brought an unfortunate bard,

To ample repentance in Lazarus' ward.

III. Rebus, by Mr, Ifaac Dalby.

A large purfe, and four fevenths of a miferjj

With juft the two-thirds of a fheep
5

Twice a letter of capital fize, Sir,

Join'd to the beginning of fleep
;

Thefe name you a Sunday retreat,

Near London for cit and for ftranger,

Where Venus and Mercury meet,

And your carcafe and purfe are in danger.

New Enigmas to he anfiuered in the next Year's Diarv*

I. Enigma, by Mr. William Francis, of Reading.

I Was born in a fcuffle 'twixt father and mother,

And quickly convey'd to be nurs'd by another
j

Tho' a black nafty jade, yet to tell you the truth,

She her duty perform'd, and befriended my youth :

A fly beggar's brat thence dole me away,

And fo altered my drefs that I mine bright and gay
5

I'm lively and brifk when I've food at command^
And chiefly fubfift on the fat of the land

;

On animal food tho' I moftly do thrive,

I frequently feaft on the fpoils of the hive
;

I'm always afpiring, which haftens my fate,

And my ruin compleats— a tale for the great

:

Ye Enigmatifts, who in dark myfteries delight,

In next Ladies Diary bring me to light.

II. Enigma, by Mr, T. Fimbourne.

Ye peaceful bards a-while attend,

And hearken to a faithful friend
3

A friend you'll fay, I make no doubt,

WT

hen once my name you have found out*

My downy wings around me fpreadj

My healing balm propitious fhed,

Exert my kind relieving art,

And heal the forrow wounded heart
5

I am a kind confoling gueit,

And calm the tumults of your breaft
5

I gently footh your foul to peace,

And make each jarring pafliori ceafe
5

From me your chiefeft bleffings now,
A cordial I'm for every woe

j

J chear your gloom, to joys invite.

And make your cares and burdens light
5

From envy, pride, and difcord free,

Are every one ponTeffed of me,
£ AM



The Ladies and Gentlemens Diary,

All feek mc in a different way,

Then what's my name, ye witty fay,

III. Enigma.

Who's he that's no bodys friend,

Whofe levees yet great men attend
;

Who in retirement loves to fneak,

Yet for domefticks, oft does feek ?

Polly and innocence him dread,

He's hated, yet he's foJlow'd,

And is interr'd before he's dead.'

His retinue's kept at others coft,

And when he's curft he profpers morl.

IV. Enigma.

I ftand but on one leg, yet do fuflain

Much weight, befide a noted rogue in grain,

And 'twere an ill wind which blew him no gain.

He gives me clothes when fait tieMhazf me run,

But ftrips me naked when his work I've done j
1

Then I, with arms acrofs, expos'd do (land,

Forc'd to fubmit to every turn of hand,
And to inconitant unfeen powers command,
I once encounter'd was by hardy fool,

Who'ad got my namefake lodg'd within his fcull
5

lie me attack'd in wild and frantic mood,
And I my ground, tho' in fwift motion, ftcod

5

He from my arms receiv'd a ftunning blow,

Yet wriat I was the coxcomb did not know
;

And you're more wife, If you guefs what I'm now.

V. Enigma.

Clofe to my owner I adher'd,

**TiU bloody hands me from him tear'd j

In warmth and quietnefs we liv'd,

And, while together, well we thriv'dj

But naked now men me expofe,

And I excite them too to blows.

Dumb was I born, ftill have no voice*

Yet courts and camps I fill with noife.

X liv'd in peace, now ferve in wars,
Was innocent, but now at bars

Am try'd, where I move endlefs jars.

Great rogues trade in mc by whole-fale^
In parcels too they me retail

5

But when their greater ufe I fail,

Small loufy thieves do in me deal,

And ferve their ends of me piece-meal.

Prize Enigma (of iq DiariesJ by Mr. Jf&ac Dal

Ye meddlers, v/ho are always rude^

And impolitely will intrude



New Enigmas.

Like Marplot, and cannot forbear

To thruft your nofes every where,

Be circumfpect—I'm one in keeping,

That pays impertinence for peeping--—

Not rare I, tho' perhaps in hufF,

You take at once difguft and muff.

There's ne'er a Slakenbergius-fnout,

Nor Proclus' like, fo large about,

That poets* fing, he could not wipe it,

His hand b'ing much too fmall to gripe it

5

Nor pimpl'd knob, nor that with fears,

Curtail'dof half in Venus' wars,

That I refpeel,-—for great and final!,,

I play St. Dunftan with 'em all.

—

And this is done, Sirs, in a trice,

Tho' I'm notmap'd like tongs or vice
5

But rather feern, (except in colour)

Like Mynheer Van Dunk's Kevenhullcrj

With mouth extenfive, deep and round,

Descending to a depth profound—

-

Yet like a hag, long pall her prime,

Whofe teeth are drawn by quacks and time.,

I am, tho' odd is .the relation.

Incapable of maftication-;

But each fair belle by kindnefs led,

Prepares my food before I'm fed^

Then after, which you'll think is aukward,
They take great pains to feed me backward
Laborious tafk ! which brings to view

Things feldom feen, or feen by few
3

But this alas ! difturbs my reft,

And ftcrms invade my peaceful breaft

—

Loud thunders roll, and winds long pent,

In caverns deep now find a vent

;

Rocks burft, and with impetuous fweep,

Are hurl'd into the briny deep.

From yon black cloud which feems to read

In twain, the rattling ftreams ddcend,
Waves upon waves now feem to ride

And iflands float along the tide
5

While dreadful as a catara£t roars,

The furges 'gainrft the neighb'ring lliores--,*

But ftraight there ruihesfrom behind,

Some poet damn'd, to me confign'd,

Who gently on the furface glides,

And then the raging ftorm fubfides.

Now ladies, after this difgrace,

Dare you to look me in the face ?—

.

No :—and tho' daily I befriend ye,

'Tis ten to one but I offend ye.

Not fam'd at all for much difcerning,

J cannot boaft of £afte or learning
3
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Yet of what's form'd Ly nature's hand,

The fundamentals understand
;

My aid fubfervient to her laws,

Is fought when fhe'd her paths difclofe
J

Behold an ^fculapian big,

With cane and large important wig,

And pair of fupplemental eyes,

(The certain marks of being wife)

Explore my bowels for the urate.

Of health and fearch for hidden fate--.*

In vain,— no fecrets with me reft,

Tho' daily lodg'd within my breaft.

Know J'm compared to a punk,
But never was detected drunk

5

Yet in North Britain, as 'tis laid,

I puke upon each granger's head,

A molt uncivil falutation,

Tho' not peculiar to that nation,

For the Athenian Sage of old,

The fame experienc'd from a fcold;

Now mould you ever me aiTail,

I'll make your worfhip turn your tail,

And tho' you'd ftopmeyou will find,

That fearlefs I am clofe behind,

Jnfwers to the Mathematical Queftlons propofed in laji

Year's Diary,

I. Question, anjiveredby Mr, Robert Moody.

IT is evident that if B advances his goods 13 \ per cent, and allows

7 \ per cent, advance on A's fugar for paying J of the amount in

ready money, that the whole of A's advance muft be 21 per cent, then

121 X 6, 25-7-100 = the price of 1 lb. and 24480 pence, the price

©f 36 pieces of B's goods, divided by the price of 1 lb. is 3237

the number of pounds of fugar ; and 2/. 16*. %d. X 12 = 34/. th§

?eady caih which A gives B for his fugar.

II. Question anf<wered by JLieutenant Wheldale.

Analyfis. "Let AB the bafe, ACB a fegment of a circle contain-

ing the given vertical angle, and ACB the required triangle, draw
F Z 4- to F K and the perpendicular C Z upon it, then by a known

property AKf KB: AC + C B : ; J~k¥ : sj C Z, therefore

AC-j-CBzzraAK hJ C Z a/k F, wherefore S or AC-j-

CB-fCD — 2AK yCZ-|- a/kf"t CD = S, let 4 AK2
-f<

JCF-R, then S —CD~ y" R X C~Z — x/RxCD + RxDZ,
eonfequently S 2 — R X F E — R + aS X D C—D C 2

, whence this

soniiruftion. Take E Q^— R-fa S and cut it in n fo that Qj* X » E
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cr. S 2 — R x F E and draw n C ||
to AB, cutting the circle in C,

the vertex of the required triangle.

Note. This is prob. 5 of Newton's Univerfal Arithmetick.

The fan:: anfiuered by Mr, Jeremiah Ainfvvorth.

Construction.
Having drawn the circle, &c as before, take E Qj= the fum of the

fides and perpendicular, draw alfo AK
and to twice AK let a line be added
fo that the reclangle of the part added,

and the whole be — F Q^X F K, then
apply the chord F C equal to the ad-

ditional part, and join A, C, and B,
which will be the triangle required.

For from F with the diftance F A or

F B defcribe a circle, let fall the
perpendiculars C D and FH, and join
the iines as in the figure, then C F X
FL — FEXFK and C D X K F ~
C L X CF by the*

M,known properties

of the circle, but CL X C F — C F 2

— C F L =* C F2— K F E, alfo from
'the fimilar triangles C F H and K F A, C H X *f§l
whence it follows that zCHxKF-f-CD X KF, or 2 Ch'+CD
X K F — 2 K A y CF-j- C F 2 ' — K F Ej and confequently

SCH + CD + FEXKF — 2 K A~+ ~C~F X C F, which is,

by conftruction, equal to F Qj< F K, wherefore 2 C H + C D -f F
E — F Qjmd 2CH -j-CD rrE Qj but 2 C H =z C B -{- C A by

prop. 9. article XII. wherefore 2CH T CD=:E Qj= C B -f C A
rj- C D Q^ E. D.

Limitation. E Q^muft not be greater than 2 A K -J-
K E.

III. Question.

A fmail omiffion was made in copying this queftion for the prefs
;

however, as that which the propofer intended, may be eafily refolved by

Prob. III. Art. 9, in laic year's Diary? as well as moft other problems

of the fame kind, wherein the limits of the fum or difference of the

lides are concerned, thofe queftions feem to require no other notice than

3, reference to the aforefaid article.

IV. Question, anjivered by Mr. J. Ainfworth.

By prop. 22, Simpfon's Trig, as cot. of half the obliquity of the

ecliptic is to its tangent, fo is the fine of the fum of the fun's longi-

tude and right afceniion, to the fine of their difference 5 hence when
the difference is a maximum the fine of the fum will be fo too, and

confequentiy equal to radius, and the fum itfelf —90 degrees, whence
the difference will be 20 . 28/. and the longitude —46°. ia/. which an-

swers to May 7th 5 and it is evident that the common increafe of lon-

gitude and right afceniion during the interval, muft be i3o degrees,

whence the time will appear to be November 8, and the interval 185
days,



fcf The Ladies and Gentlemens Diary,

4ays, confequently the principal will be nS/. 75. 6d2
;
, Solution

nverc alfo given by Me//', AJpland, Barker> Boucher, Fininley, Hardy
9

lynn, and Moody.

V. Question, anfivered by Mr, Ifaac Dalby, the prop oj'er.

Let P be the given point, and QB the great

circle. Through P draw a great circle P D at

right angles to QB, then about the points P, D,
as poles, defcribe two leffer circles, fo that their j

diftances are each equal to* the given leg, through /

V, D draw great circles P G, D E, to touch the I

ie-ifer circles refpedlively, then having drawn
the great circles P E, D G, the triangles D E P,

P G D, will anfwer the conditions of the problem
5

that is, the nde D E is a ruin, and its comple-

ment to a femicirc. a max\ when the given fide P E is drawn from the
given point P ; but if the given fide D G (PE) falls into the given
great circle QB, then P G is a mm. and its complement to a femicirc,
a max,—For P D being the fhorteft portion of a great circle that can
be drawn from P to meet QJ3, and the hypothenufe common toj>oth

the triangles D E P, P G D, therefore DE, P G are each a min. and
their complements to femicircles, forming two other right-angled tri-

angles, muft be each a max,

'

VI. Question, anfivered by Mr, Vidgen, of the Tower, London.

Let A B ~ b, length of the ftring BAD=% AD ~ n, A C —
then DCr^x and let CN~j, B N2

= A B 2
-f ACHCN2- A B 2+ AC 2+

N D 2 — D C 2 — #z — N D]2 zzzmz — 2m XND T N D 2
, whence w2 - 2 « X N D z:

A Bz "f AC 2 — C D 2
, that is, mz — 2 m

*J n 2,— 2 n x -f- x2 -j- y
2 — bz — n 2

-f- znx,
But from this equation to determine the na-
ture of the curve, let xn — ra then will

b -\- n ~ & n and b — z — 1 X and we
ihall have zz ^ - z2 -{ 2 a - 1 X »2 4- nz — 2 » # = 2 a » X

*J r 2 ~ 2 «* + *f 4-

j

2
, a »

—
'.J

2 — *2 x n2 — 2»jf + *2 +_y%
5f2 2KX z?> — T 2^ —

2

~
"TT~ = x% — 2«*+.v2 and — X xz — X «#+

TO, Z Z A X

y
z ~ o » Let the tranfveffe diameter E A = a then BE —

X + 1 X *
whence by reducVicn « ——

^ which being fubftituted we have

X ax — x2 the equation for an ellipfis.

feat tend generalfolution vj&i alfo given by Mr, Brown, the

n$

i
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The fame anfzuered by Mr. Jeremiah Ainfworth of Manchefter.

It is evident that if a plane be fuppofed to pafs through the given

"points B and D, a conic fection will be defcribed thereon by a point

keeping the cord tight, whether the fum of the parts of the cord be

given (as in thequeftion) or their difference, and it will be an eiiipfe in

the firrr. cafe, an hyperbola in the fecond, and a parabola when one of
the points is fuppofed to be removed to an infinite diftance ; now if this

plane, with the figure thereon, be revolved about the line B D, afb-

lid will be generated by the curve, the interfe&ion of which by any
|Jane whatever, it is known will be a conic fection ; and,' therefore,

whatever angle the planes in the queftion are fuppofed to make, the

curve will be an ellipfe, except when one of them is perpendicular to

the line B D, in which cafe it will be a circle. In a manner 'very littU

different thefolution was given by Mr. Ifaac Dalby and Mr, John Bur*
TOW.

VII. Question, anfw'cred by Mr, Ifaac Dalby.

Conftruction. From any pomt
In A H as b, draw a line hi

\\
b a

(the line given in pofition) with
which as radius defcribe an arc,

2 n9 from A draw a tang, there-

to, and make the < RAB=
W£ B A «, from P draw PH-3-A
3*, and H I

||
b a, and the thing

is done. For drawing H n 9 h n

A n, we have bv fim. A, s, I-I n
i
= H R = H I, therefore P H
— H I r= P R, which is a mini-
mum, becaufe if any other line be drawn from P, as P h 9 and the -&r

hr let fall upon A R, then the lines H I, hi, being always ~z the
perp. H R, bry therefore P b — h i = P h — h r9 which is C P K
by what the two hypothenufes b o, P o exceed the two legs br, P L
Here it is neceflary that the < A b a C < B A I, and that the < P
A R, B A I belefs than right ones.

If inftead of a win. the diff. was required to be a given quantity,,
produce B A till h i : b A: : the given diff. ; A m 9 join P m 9 and draw
AR parallel thereto, then from P having taken P R m the given
diff. and produced it to meet A B. it gives the point required.

A folution equally elegant <was given by Mr. Ainfworth, and very liitk

differentfrom the following one.

The fame problem rendered more 'general', and anfzvered, by Mr. Joh&
Burrow, of Rounday, near Leeds, Yorkshire.

Let D R, D S be two lines given
in pofition, P a given point, RQ^aline
given in pofition ; it is required to draw
P A to cut D R in A, fo that drawing
A B parallel to R Qcutting. D S in O, the
fum or difference of P A and A B may
be the-leaft poffible..

On any line D R defcribe a femicircle,
in which let R F be inferibed equal to
& joiji D F, and draw P C 4- to D F

cutting
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cutting Dll in A, then if

A B be drawn parallel to

RQ^PA and A B are the

lines required. For draw

any other line P a and a'b
\\

to A B, alio draw a c
|j

to AC; then becaufe

{Pa-ac ] I
J j

than
r p a + a
[ P A — A and

P a -f- ac P<z + # therefore P a -f- £ £ is than P A
-f'<

A B, or P A + A C 5 for AC - A B becaufe R Qjrr R F, confe-

quently P A + A B is the greateft or leaft |>ofiible. Q^E. D.

'The fa'we avfivered by Mr, Thomas Mofs, the prop oj'cr.

Let P E be the line given in

poiition, in which conceive P

D

to he a given difference inftead

of a minimum, and draw D F
|L totA P meeting B A in F
and draw F P, then from A
with the diflance P D defcribe

a circle cutting F P in the

point (or points) b, draw A b

a«l P H
|j
thereto meetmg A B

in H, then H M drawn
||
to E

P is the line required.

For produce P A to meet
H M in I, and draw A n

j|
to

to PE, then A F : F II : : A
* : H M : : A b : H P an I becaufe An — Ab, H M = H P and fit

P — HI =IM= P D.
Scholium. Hence it appears ^hat the problem is impofiible when

the difference of the fides is fuch that a circle defcribed therewith from
the center A will neither cut nor touch P F, and that when it touches

P F the difference will be the leaft, for it may be eafily proved that D
F M will be the neareft line that can be drawn

||
to A P meeting A E,

when a circle defcribed from A (as above) does not cut but touch the

line drawn from P to the interfeCtion in A E.
The problem then becomes this—From P to draw a line P e meet-

ing AE in e9 fo that e c being drawn
||

to E P and A m perpend, to

Pf, Am maybe ~ ec, and the conftru&ion is as follows :

Upon A E defcribe a circle, in which apply A G — E P j draw EG,
and \\

thereto draw P e, and the thing is done.

Demonstration. Becaufe the triangles Ace, APE, A m e and A
G E are fimilar, therefore A e : A E : : e c : E P : : A m : A G, but

% P ~ A G 3 confequently e c = A nt,

VIII. Question
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Vlfr. Question, anfivered by the Rev. Mr. Lawfon, thepropofer.

We muft firft take notice that the firft member of this queftion

was wrong printed. Inftead of the ratio of the angle AOL^AKLj
it mould have been the ratio ^
*f the arc FC to*£C. ^—4-

i. Now the ratio of the X^^^^T^L G
arc FC to EC is thus

ihewn to be greater than

the ratio of the angle F L C
to E LC. From the center

A draw A F, A E . draw A HC B Xi

the chord F E, which produced may meet the diameter in B . and will

L center and radius L E defcribe the arc H G. Sector A F E : A A E
E B is greater than A AF E : A A E B. But Seel. A F E : SeclorA E
C is greater ftili . Seel. A F E : A E D, i. e. arc F E : E C is greater

than A A F E : A A E B, i. e. than line F E : E B . and by invert

fion arc E C : arc F E, is lefs than line E B : line F E. Juft in the
fame manner we may mew that Seel. HL E : Seel. E L G, i.e. arc

H E : arc £ G is greater than A B L E : A ELF, i. e. than line B E\

: line E F. B E : E F is lefs than arc H E : arc E G. Since .then

arc E C : arc F E is lefs than line E B : line F E, and line E B : line

F E is lefs than arc H E : arc EG, arc E C : arc F F is lefs tharl

arc H E : arc E G, i. e. than angle ALE : angle ELF. V by perm;
and comp. arc FC: to arc E C is greater than angle F L C : angle

, E L C. Q^E. D.
i. Let AO, AK be joined. Then by the ift part and permuta-

tion, angle F A % : ang. F L A is greater than ang. E AL : ang. E h
A, and by comp. F A L -j- F L A or A F O or A O F : F L A is

greater than EAL4-ELA or A E K or AKE : E L A, that is*

AOL: OLA is greater than A K L : K L A, or by perm. AOL:
A K L is greater than O L A : K L A. E. T>.

3. Since by part 2d and permutation A O L : O L A is greater than

AKL : K LA, by comp, AOL + OLA or D A O : O L A is

greater than AKL -j- KLA or D A K : K L A, and by perm. D A
O : D A K : : arc O D : K D is greater than ang. OLA: ang. K L A.

This queflion was alfo anfutcred by Mr. Ifaac Dalby and Mr. John
Burrow. N. B. The method of revolving the 9th queftion is felf-evi-

dent from the 7th prop, of art. ix. in laft yea^s Diary.

<ivi c 3 1 1 is in , uuj-Lvcreu vy ivxr.

If a — 400, n = P M, PDzjj, and
. y xD E =zy> theny : x : : y : D B

5

y .

the tangent BE = j^/i2 + j}2 aad

1_
j V x- ~ a by the queflion, whence

j. . j
y \

; az — 2 ayr — 2 ay— and thence the equa-

To4d, thepropoja

t

J
BP D

G

C tlaa
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don of the fluents is x m z >J

a

1 —z a y — a\
a^tjcfi^zay

2 ay

—— + 2 — zan
t ,

%*Ja z*-2.an -f- *
[ _ y

.. :> where * = o when = ».

'

*J a 1 — z i

a a-\>> s] a 2-

Corollary u When jirGIr—, x =zV l=f a\ -—

a v

— 2*» = 39>44492 -

To liiid the curve M E z=» $ btfcauffe h r± ^_

y
have 2; — a

\
n-{-n~a \~— y + «^ME.

Corollary 2. When_y = G I, « = M E G = a
j £j

- \-a f» *

65,0728.

Laftly* to find the area of PMED:
• 2 ll

A, Becaufe A =jf

I
2
" —* z o n \

here A = •

-1=666C4

a] a 1 2 <J_y, A = —

'when = n.

Corollary 3. When y = G I ==-|f then A =
the area of P M G I.

Scholium. When yzzc, x will be infinite, or an afymptotc t»

the curve, and the greater* ordinate G I is equal to the tangent at the

point G.
This quejiion ivat alfo anfiOtred by Mr. J. Ajpland.

XI. Question, anfwered by the Rev. Mr. Crakelt, the propofer.

ConftrucYion. Upon any aflumed line,

A B, as diameter, describe a circle j
and,

having formed the angle B A C equal to

half the given difference of the angles above

the bafe, joined the points B, C, and drawn
C D perpendicularly to A B, make 2 B C
to B E in the ratio of the given difference

•f the fides to the line bifecting the bafe$

and A B to fi E, as B E to B F j then
haVing determined A G the lefs of two re-

1

ciprocals to A C*, whofe fum may be equal

to BF-f 2 A D, perpendicularly to A B
draw the chord H G I, join the points

H, C »rtd C, I, and H C I will be a trian-

gle hmilartp *he required one*

Demonftra-
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Demonftration. Draw C G, AH, and A K perpendicularly to

H C. Then, fince by con. AGxBF + AG X * A D — AG 2

= AC» = CGH AGHAG XiDG (Euc. ii. 12.) s£ C G 2

+AGHAGX2AD^iAG=C G 24>AGX2 AD ~AG%
thetefore will CGl =r AG X BF. But, by limilar triangles

H K2
: BC 1

: : AH2 = A B X AG (Euc. vi. fl. cor.) : A B 2
: :

AG : A B (Euc. vi. 1.) :: A G X B F = C G 2
: A B X K F = B E 2

by conftruction
;
confequcntly, by permutation, H K2

: C G 2
: : B C2

:

BE 2
, or H K : C G : : B C : B E. Now it is well known that H K

is equal to half the difference betwixt HO and L I, wherefore by

doubling the antecedents of the laft proportion, we (hall have, iHK
or H C -~ C I : C G : :iBC:BE. And that the difference be-

twixt the angles C I H and C H I is equal to 2 B A C is manifeft ;

becaufe the difference betwixt the arches HC and I C iseq^ual to twice

the arch B C.

Scholium. If with the other daca, the fum inftead of the difference-

of the fides had been given, make 2 A C to BE in the ratio of the

fum of the fides to the bifecting line, and C G 2 equal to B G X B F,

that is, B G the lefs of two reciprocals to B C2 whofe fum is B F 4*

2 B D, and in the demonftration ufe C K, AC, and B H inftead of

HK, B C, and A H, and every thing eife will follow.

Very elegant foluthm %oer~c alfo given by Mr. George Sattderfov, and
Mr. lfaac Dally ; Mr. Ainfworth alfo gave excellentfoluthns bQth to the

queftion itfelfy and that mentioned in the ab&ve fcbolium, with feveral

others , fame of which will be inferted in future.

XII. Question, anfwered by Archimedes.

Suppofe A, B, C, and D to be the four players, A being the dealer,

then by prop. 6. corollary 2, of Simpfon's Chances, the probability that

any one of the players C, D, has of holding not more than four

39.78.3-7 p27 1

trumps will be expreffed by —^(12) X I A X H " +
51.50.49 l-W 39

ft 12 II I IZ II 10
* ~Z x 12 . 13 — A ' >>" X ix • i£ • 13 , h
28.39 12 29.28.39 . I 2 3

12 II IO 9 "I
-— X 10. 1 1. 12. 1

3
I which reduced is =z

30 .29 .28 .39
J

1 2 3 4 J
43238^952 # t 64535783—tt , which taken from unity there wnj remain
466921735 * 466921735
for the probability that each of the players B, C, D, has of holding 5
or more trumps, and from the fame problem ic is evident that the
probability of the dealer's not holding more than four trumps will be

- « I 39^8.37, 'f~ ,
1 12 1

e*preflbd ^TiT^^^L 1 +
2S

X 1ZT X IJ^ x 11413

12 11 I 12 II JO~]

H oX 10 .11 .12 I which reduced will be=
l 2 1

30 ,29,2^ ^ 1 2 3 J
C a 331x88221
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33 1188221

466921735'

135733514
and therefore

, cc „_\
'

2Tl be t^ie probability that the
466921735

64535783
dealer A holds 5 or more trumps

5 confequently 3 X
46692 17 35

335733514 329340863
will at laft exprefs the probability that fome

466921735 466921735

one of the four players holds 5 or'more trumps ; and therefore the re-

quired odds that fome one of the players holds 5 or more trumps are as

329340863 to 137580172, being nearly as 12 to 5, or ftill nearer as

67 to 28.

Note, the probability of fome two of .the players each holding 5 or

more trumps, being inconfiderable, is neglected.

Nearly in thefame manner this queftion <was alfo anfzvered by Mr. Ro-
bert Moody , and Mr. Ainfworthy &c.

Prize Question, anfwered by Mr, Ifaac Dalby.

Lemma. If upon a given hypothenufe A O a right angled triangle

A K O be conftructed, the rectangle of the legs A K X OK will be

a maximum when they are equal.——For letting fall the J- F K from
the cent. F, and let the femicirc. A K O be defcribed, then will

HK nOK, and by firm A s we have AKxOK = AOxFK
which is a max. becaufe A O is conftant, and F K the greateit t<j

A O that can be drawn within the femicirc,

Conftruction, Let
AB be the diam. O
the center, and P the

given point. Upon OP,
A O, letfemicircles be

defcribed, take O K,
A K equal to each other
and in the femicircle (3*

OP and J- O P make
K S a fourth propor-

'

tional to P O, O K,
A K, through R draw
O T, in which take
ON = OK(AK)
and draw NC-i-NO
m 23 ting the circumf.
in C, then draw the
chord C D

||
AB and

the thing is done.

Demonftration. Join DP, PC, PR, O G, produce B A till AG= BP and draw C G, aifo let O H be -i- A B, and C Z be drawn
|f
N O meeting H O produced in Z, alfo draw GE^-CZ, and pro-

duce NO toW. "
•

Since
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Since by conftru&ion O N (O K, A K) is a mean proportional be-

tween OP, R S, and the < OR P a tight one, it is alfo a mean
proportional between OR, R P, that is, O R : O N : : C N : R P
(becaufe O A — O C, and O N = O K — A K, C N is — ON);
whence by compofition and divifion ON-f OR:ON - OR: : R.

P 4-CN: RP — CN; but becaufe G E, PR, CN are
||

to each

other and 4-CZ, N W, we have ON+OR ~ C E (O W being

= O R) O N - O R = C R P + C N = G E and R P — C N
— P hence the laft proportion becomes C E : C Q^: : G E : P Q^,

therefore tiie A & G C E, PC Qjire fim. and fo C Z bi feels the < G
C P, Hence if a circle is conceived to pafs through the points P, C, D,

G, it will all j pafs thro' Z, and the < C Z H will be ~ \ the <CP D,
but the < C Z H z= T O H R P O

J
now the < R P O is evi-

dently, a max. when R S is a max. or when P O X R S is a max.. but

P O X R S — N O X C N (by conftru&ion) which (becaufe NO =
C N) is a max. by the foregoing lemma.

If it is required that the C P D mall be of a given mag. infiead

of a maximum, the conllruc. will be thus, Diaw O n y On mak-
ing the < s y H O ft, B O n, each — half the propofed < , draw P w
O n and let fall the perp. iv q, then in the femieircle A O having-

taken O k> A k9 fo that their reclang. may be nOP X w make
Or, O r each m O k, and draw the perpendiculars r g, r g, then if

chords be drawn from the points g 9 g \\
A B, cither will anfwer the

conditions of the prob.—The demonitration is evident from that al-

ready given. HHP

'

ropofer.The fame anfevered by Reuben Burrow, thef\

Analysis. Suppofe the thing done, and let C be the required

point, P the point in the diameter produced, and C D the chord re-

quired j alfo let E R ~ E P, (E being the center) and join the points

D, C, P, and R ; then it is evident that C P D is the difference of

the angles C

ftanr, it is well known that the vertex C is an hyperbola, paMing thro
P j therefore when this difference is the greateft, it is evident che hy-
perbola will touch the circle in the point C ; and ifH S be fuppofed one
of the afiymptotes pairing thro' the center E, and CS, PM perpen-
dicular thereto, CS X SE will be equal to P M X ME ; but be-

caufe every other point of the hyperbola, except C, falls without the

circle
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circle, it is evident that CS X SE muft be a maximum ; but C E
being given, and C S E a right angled triangle, CS X SE will be

greateft when C SziSE, wherefore the triangle C S F. or its equal

P ME is given $ whence this Conjiruclion.

On P E defcribe a femicjrcle, infcribe therein the triangle P M E
whofe area is half the fquare of the radius of the given circle ; take M
FzzME and. E F being joined will cut the circle in C the point re-

quired,

A different folution may be deduced from the 59th problem of Simp-
fon's Algebra 5 but the problem will be confidered in a more general

manner l'ome future opportunity.

Corollary. Hence if B A F be a
given circle, and the points R, S in B F
equidiftant from the center D, the point
A may be found, where the difference of
the angles R AD. D A S is the greater*;

for take D C a third proportional to D F
and D R, and with that diftance and the
center D, defcribe a circle, then find

the point C by the foregoing problem
where the difference ofR C S and C R S
is the greateft, and C D produced to eut the other circle gives the point
A required. For A D X D C = D R 2= D R X D S A, R, S
and C are points in a circle, confequcnrly SADrSRC and RAD
= R S C, therefore R AD —DA S is the greateft poffible.

Scholium. The problem in the laft corollary has been thought worthy
of the attention of feveral learned, men, particularly the famous P.
Friji, who in the Atta del* Siena has beftowed feveral pages thereon;
the conclufion there given is exceeding fimple, but the proccfs is in ef-

fect fluxional ; Cramer has alfo given a fluxional folution in his " Ana-
iyfe des Lignes Courbes" but as this problem is nothing more than a
corollary to the laft, and as I have received anfvvcrs by fluxions to it

from a great many ingenious correfpondents, I Ihallinfert one of them,
efpecially as no lefs than twelve different people have folved it almoft
exactly the fame way, viz. Mejfrs. J. Afpland, Edward Boucher, D.
Cunningham, W. Dixon, W. Fininley, W. Francis, W. Hardy, J. Hart-
ley, JameiPringle, John Roper, TbomasTodd, William Wilkin.

Let B E = a, PE = B, and the perpendiculars C N and I>W = .v,

alfo letEN=EW=;, then -^—rr tang, of C P E and—^~ =3=

b-ry b+y

tang, of D P E 5 hence tang. ofCPD= 2LLf which put into

fluxions and reduced, gives x =z
b*~~ a

the diftance of the
b 2

chord required from AB.

^
A geometrical folution was alfo given by Mr. Ainfworth, who is en-

titled to the prize of twelve Diaries, the fUver medal was adjudged to

Mf
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Mr. Ifaac Dalby, as his folution was the only geometrical one that

came in the limited time.

ARTICLE XL

A Supplement to a former Article, concerning the Equation

of Payments, by Reuben Burrow.

AS there is fcarcely any fubject that has caufed more difputing and

wrangling among arithmetical writers, than the equation of pay-

ments j and as the lateft writers on arithmetic have only given us the

miftakesof former authors intermixt with peremptory aflertions and in-

vidious remarks of their own, I thought it might be a means of put-

ting a flop to fuch reflections by confidering the fubject in a more ge-

neral manner than it has hitherto been. In order to this, let us fuppofe

that one perfon owes another the fums of money M, N, P, and

&c. payable at different times, and that the creditor is willing to re-

ceive the whole fum at one fingle payment, at a time when it will be

of equal advantage to him whether ne receives it thus, or receives the

payments in their proper order
J

let us, in the firft place, fuppofe the

creditor to receive his debts as they become due, then it is evident that

at the time of the laft payment he will have received the fum of the

fingle payments, together with the intereft arifing from each, from the

time of becoming due to the time of the laft payment j and it is alfo

evident that if the debtor had paid the creditor the whole fum at once,

at a time when being put out to intereft it might have amounted at the

end to the fame fum as that arifing from the fingle fucceflive payments
and their intereft ; the Creditor would then have received exactly the

fame advantage by the one method as by the other; and consequently

the fubject is reduced, both in fimple and compound intereft, to find in

what 'time the wholefum of the Jingle payments <w§uld produce the fame
amount as that which arifes from the aggregate of each payment, together

<ivitb the intereft of each from its time of becoming due to the time of the laft

payment.

This principle I mail now apply both to fimple and compound inte-

reft j in order to which, let M, N, P, Q, R, &c. be the payments
in fucceftion j

ttt
% tM, Sec. the intervals of time between the firft

and laft, fecond and laft, third and laft payments, &c. and r se the

rate of intereft, alfo let x be the interval between the required or equat-

ed time, and that of the laft payment : then becaufe s (tr -f* 1) is

tke general expreffion for the amount of the fum s in the time r, the
fum of the amounts aforefaid will be =M (t r -f- 1) + N (Vr-f- 1)

P [tffr
-f- 1) +Q^(tWr -f 1) +, Sec. which by the aforefaid

principle muft be =: (M -f N P &c.) X (xr -}- r) which equa-
tion being multiplied and M + N -j- P + Q^+» &c. taken from both
bdea, there remains Mrz+Nr/'+Pr/"-)- Qj- tW -f-, Sec =
(M -r N + P + Qj4-> &c) x r, and dividing the whole by r we

h»ve
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M t + N tf + P ttf + Q//; ¥i
have * =

—

^ + N+ P+ <^f7^:— which slves exa6Uy the

old rule, viz. i6 Multiply each payment by Its time of continuance* and
dhnde thefum of the products by ike ivbclc debt."

The fame principle may be applied to any number of payments at

compound interefi:, for 5 r
f
explodes the amount of any fum z, in the

time t, wherefore / M + r^N -f r
tf
l P + Af

- Q^-f, &c. -f R. =1

(M + N + P + CL+, &c. + R) r*, confequently r
x

a*

r* M + r
tf N + /' P + r

tW
CL+, &c. + R tillJkl iff

! ? i_ r_ ~ a : and hence
M + N -J- P + QJr + R

we find .x'
— log. # -f- log, r rzlog.—^-j which is nothing more than

finding the amount of alt the payments from the times they become
due to the time of the laft j then with this amount, and the fum of"

all the payments as a principal, finding the time of continuance, ac-

cording to the common rules of iiitercil ; and this method, with ref-

p eel to compound inte reft, agrees exactly with Kerfey's rule.

But as " Mr. Trojejjor Button, F. R. lias thought proper to con-

demn Kerfey's rule asfalfe, and to give the preference to a rule of Mn
Malcolm's, which he fay? is i{ the only true ore," it will not be impro-

per here tomew that M alcolm's ami Kerfeys are in efTedr. the fame, and

that both agree with the foregoing rule, when compound intereft is

allowed. -'^Br • %
The principle on which Malcolm has founded his calculation, is the

equality between the intereft and difcountat the equated time 5 but as

there is apparently fome difficulty in determining which debts are to

bear intereft, and which are to be difcounted, he has been obliged to

introduce the tedious and incorredt method of finding the time for two
payments, and then making ufe of a third, and fo on

5
however, this

is a method which there is not the lead occafion for, fined Whatever in-

terval is aflamed for the equated time to happen in, the investigation

will be exaclly the fame 5 and that a-Tumption will have no other effec?

than to render the procefs more methodical ; thus if the time be fup-

pofed to fall in the interval between P and and the letters to fignify

the fame as before 5 then the interefc of M for the time t — x : ofN
for the time tf— x, and of P for the time ill — x, will be equal to the

difcount of QJbr the time x —:>f
ll, &c. and R for the time x, R be-

ing the lafl payment. Now (rx — 1) s exprefies the interefl: of any

fum s for the time x$ alfo s r
"v

is the principal which would

amount to s in th time x
5
consequently the difcount is 5 — s r~

X
or

(r — r
x
) s : but as all the difcounts are BO be fubf&a&ed from the

fum of the intereft s, in order to make the equation vanifh, it is the

fame thing as adding them with a contrary fign 3 but (1 — r
x
) i

when
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When its' fign is changed, does not differ from the expreffion for the

intereft, except in the fign of its index
$
wherefprc, if the tnterefl be

found ivith a contrary indcxy it will be equivalent to the difcount with its

Jign cban red.

Now the intereft of M for the time t — x is = i) M, that

•f N for the time tf —x is r= (/ "~ *— i) N, and that of P for

the time f//2- x is =s (r
ttf ~~ x

-. i) P; alfo the difcount of Qjvitli

Hs fign changed in the time x — tW fas f

/

W — *— i) &c. and

the difcount of the laft payment is (r~~ *— i) R : thefe terms being

added together, and the whole made equal to nothing, alfo the equa_

tion multiplied by r* and divided by the fuoi of the payments, gives

x r\ M + / N -f-
/' P + /" 0 + . Sec. + R v. •.1

r — !— !
r

r^J. , 1 5 which eaua-
M + N + P + QJh s R

tion is exactly the fame as the foregoing, and the lame conciufion would
have followed had the equated time been fupiofed in any other of the

intervals.

I cannot conclude this fubjec"r. without observing, that having men-
tioned the above to Mr. Dalby, he fhewed me a paper wherein he had
iiot only deduced the very fame conclusions, but aif ) confirmed the prin-

ciple] on which they are founded by many ftibftantial arguments.

Hence it appears, that the common method of computing the equated

time at fimple intereft is true, and that F&erfey's rule is true atfo in com-
pound intereft j As to Profeffor .Huttons aflfertions to the contrary, they

havejuftas much validity as Dr. Horjley's ccmflraJation of Stewart**

theory of the Suns diftance ; and the fame anfwer which Mr* Landeri

gave the Dotlor is equally applicable to the Prcfeffor.

Tr

£Wtf Miscellaneous Problems, with their Solutions.

By Reuben Burrow,

ARTICLE XII.

"JN a pofthumous work of Dr. Simfon's (printed at Lord Stanhope's
^ expence, and by that nobleman prefented to men of fcience) which

I have lately feen, there is an appendix inferted by the editor, contain-

ing geometrical folutionstfo feveral problems, fome of which are taken

from Newton's Uhiverfal Arithmetic, and others elfewhere ; but as

the lolutions there given are very long> and I had anfwers to the fame
problems by me, I flatter myfelf that to infert them here will not be

unacceptable, both on account of their fimplicity and the impoffibility

•f procuring the book aforefaid ; I was farther induced, by fome re-

marks at the end of a book compiled by the Rev. Dr Horjleyy Seer*

R. S. entitled, Apollonii Pergai inclinationem, &c. wherein that gen-

tleai a has been pleafed to bellow his cenfures very liberally on the im*
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mane equations, and the odious ambages and modes of folution, which
Jic fays the modern plcbians have fivrat about 5 and after having conde-

scended himfeif to give a folution of Newton's 7th problem as a fpe-

cimen, and to refer to two proportions of Euclid, by which he fays

the reft might be effected, modeftly concludes that thofe geometers

afo-/efiid, know nothing of Euclid's Data.

Whether we ought to include Cajl'tllioneus among thofe geometers

that are ignorant of the data, the doctor has not informed us 5 how-
ever this is certain, that he had actually folved Newton's Problems by
thofe very proportions referred to, ten years before the doctor pointed

out the fame method j and iince the doctor in his propofals for printing

a new edition of Newton's works, has, in a very particular manner, in-

formed us of his intention to give geometrical foiutions to all thofe

problems, I had an additional motive in the clumfmefs of his method,
to infert what follows ; to which if fome (not immune) foiutions be

added, which are given in the London Magazine for 1775? Mr.
George Sanderfon, taylor, in D-ottors-Comrdons, particularly a geometri-
cal one to the 7th problem afcrefaid, which this induftrious compiler
aid not folve without algebra, there will not remain in the Arithmeiica

Univcrfaiis a fingle queition, relating to triangles, of any difficulty
;

this I point out in order to fave the Rev. Doctor fome trouble in his

iffcw edition ; and though it has been his method hitherto, in all his

JNotes, Remarks, and Compilations, to be very fparing of the names of
thofe authors whofe works he has made free with, yet I hope, at the

fame cime, that he will not forget to do Mr. Sanderfon the jufcice to

which his merit fo defervedly entitles him.

Proposition I. Theorem, m
If AB, AC be two lines drawn from

a given point to touch a circle in T and t,

and C B be any line touching the circle

a;;d intercepted between AC and AB,
"then will AC + CB-fBAbe conftant

when C B is on that part of the circle next
A 5 and A c -j- A b — be will be conftant

When c b is drawn on the contrary part

For CP^CT, BP=B/, ef 2= c 1\
hp — bt, and therefore ATr A.C -f
CP, and A t — ATr^AB + BP:^
A c — c p =A c — c T zzz A b — bp,
confequentiy 2, A T = AC 4- C B +. BA
=2 c A -{- A b —- b c. q

Corollary i. If M, N be two given points,and M N be on the fame
fi<h of C B the perimeter of all the trapeziums MCBN will be in-
variable, or the difference between the three fides and a fourth, &c.

Corollary 2. Hence the fum of the two oppofite fides of any quad-
rilateral figure, circurnferibinga circle is equal to the fum of the other
two fides. Moreover, if there be any number of circles whatever,
touching AC in the point T the perimeters of ail" tiiangles, &c. des-

cribed in the fame manner on each circle as that above, will al?l be equal.

- . - _ • Corollary^
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Corollary 3. Hence if the perimeter, two angles and the included

fide of a trapezium be given, together with, one of the oppofite or ad-

jacent fides or angles, or the area, &c. the figure may be conftrudbd

by this and the following proportions.

Corollary 4. Hence Newton's |th problem, which is the finl in

Dr. Simfon's appendix, may be generally folved by making C AB r:

the given vertical angle, A T ~ A t ~ half the given perimeter, and

drawing the circle to touch AT and A t in T and t 5 then having

defcribed a circle from the center A, with a diftance equal to the given

perpendicular, draw a line C B to touch both circles, cutting the lines

conrainlng the given angle in C and B, then CAB will be the triangle,

and the truth of the proportion is felf-evident.

Proposition II. Problem*
If TP? be a circle given in magnitude and pofition and AT, A/

tangents drawn to it from a given point; it is required to draw a line

C B to touch the circle fo that the part C B intercepted between AT
and At may be of a given length. See

fig. j.

Analyfis.
' Becaufe AC + CB + BA is given = 2 A T and C B

alio gi ven> A C -f- A B is consequently given,

and the angle A ; hence this conftrucYion.

Defcribe on the given line C B a fegment of
a circle containing an angle equal to that made
by the lines AT, At, and another on the

fame line containing half that angle, in which
let C D be inferibed equal to the given fum
of A C and A B, cutting C A B in A ; then
if C A, A B be taken in the firft figure

equal to the fame lines in that annexed, the O 33
pofition of the tangent will be determined.

Corollary 1. Hence the third and eighth problems of Newton's
Univ. Arith. may be generally folved; for the vertical angle perimeter

and area being given, T A, A t (fee fig. 1.) and the angle A, are

given, alfo S T At S is given, and becaufe C A B is given, by fuppo-

fitibn, TCBfS is alfo given ; but this laft quantity is equal to C B
X SP, and S P being known C B is alfo given, and confequently the

triangle may be conftrucled by this problem.

Corollary 2. The above problem alfo includes the folution of New-
ton's tenth.

Proposition III. Problem.
The fame things being given as in the lart, it is required to draw the

tangent C B fo that its parts C P, B P may obtain a given ratio.

Analyfis. Becaufe ATS, A t S (fee fig. 1.) are right angles, there-

fore A and T S ? taken together are equal to two right angles ; alfo

TSC — CSP and P S B — B S t therefore CSKr half T S t

~ half the fupplement of the angle A, whence the following conftruc-

ticn.

Take any given line G B and divide it according to the given ratio

in P, and draw P S perpen. to C B, then on C B defcribe a fegment of

a circle containing an angle equal to half the fupplement of A, inter-

fe&ing P 5 in S, and make SBr-SBC and SCT = SCP, then

Da / B
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t B, T C when produced to meet in A, determine a triangle A C 3 n-
milar to that required.

Scholium. By the foregoing problems a great number of queftions

relating to the perimeters of triangles and trapeziums may be rea-

dily refolved, and it is worth remarking, that whatever queftions are

folveable thereby with refpect to perimeters, when the tangent is drawn

next the vertical point ; (imilar ones may be found .the fame way when
the tangent is drawn on the part fartheft diftant ; and the difference

between the furn of the fides and bafe will then be concerned in like

manner as the perimeter was in thofe foregoing.

Proposition IV. Theorem.

If AB, AD be two lines

given in pofition meeting at A,
and B D be drawn -I- to AB
cutting A D in D, then wT

ill

the ratio of A D to D B be

the greateft pofTible, and of all

jines A d and d B the ratio of

thofe which interfect neareft D
is greater than that of thofe

interfering farther ofT.

For draw d b parallel to D B
and join d, B ; then A D : D B : : A d : d b, but d B is greater thari

d by therefore the ratio of A d to d b or A D to D B is greater than

that of A d to d B. Again draw B F farther diftant from D than d,

join B F and draw F R
||
to B d ; then A d : dB : : AF : F R ;

but

F B is greater than F R, confequently the ratio of Ad to d B is great-

er than that of A F to F B.

Proposition V. Problem:

A and B are two given points,

and D C a line given in portion ;

it is required to find a point G in

A B, fo that G C being drawn to

eut D C in a given angle, the rec-

tangle of A G and G B may be

equal to the fquare of G C.

Cafe 1. Bifea A B by the nor-

mal F m cutting ~QC, and join B.j«,

£ake any point r in F m and draw
r d meeting D m, fo that it may
he 4- to a line to which G C is required to be parallel j and alfo take

r b~ r d, then draw B R parallel to b r and from the center R with
the diftance R B defcribe a circle cutting DC in C ; draw C G mak-
ing D C G = the given angle and G is the point required.

For r d = r b R C = R B and C G is J- to R C, becaufe it is

•J- to r d by conftrucYion, confequently C G is a tangent, and there-

fore the reftangle A G B = G C2
.

Cafe 2. Defcribe a circle on AB, and from any point g draw^ c mak-
ing the given angle with D C and g s J- to A B and — g c, continue

'

:

' ' '

' Ps



Problems and Solutions.

V s to cut the circle in S and the normal S G will divide A Bin G
the point required. For g c=: g s G C = G S, whence AGB =
JGS 2 ~G C2

.

Coiollary i. If G C be required to be to D C the center of the
circle will fall in m.

Corollary 2. If from the center G with the diftance G C a circle

be defmbed, cutting A B in H, then will all lines drawn from A and
B to its circumference have the fame ratio which A H has to H B, as

is evident from the Lemma, page 337, Sjmpfon's Algebra.

Corollary 3. If AD be a given

line and B a point given, another

point G may be found where A G
X G B may have a given ratio to

G D 2
, by taking any line gV9 des-

cribing a femicircle thereon, and
in it taking g cz to g D2 in the

given ratio, then drawing F » J

to and bifecling A B, and cuttin
B9^ T>

PC in m, then taking mC ~ m B and drawing C G parallel to c g9
and G will be found ; for G C 2

: Q B z
: : g c

z
: g Jjz and m being the

center C O is a tangent to the circle, and confequently its fquare = A
G X G B ; wherefore AG B : G D2

: :g cz : g D 2
, viz. in the g.'ven

ratio. Alfo in the fecond figure A G B = G S 2 = G C 2 and G C2

is to G D2 in the given ratio, therefore AG X G B is to G D2 in the
fame ratio ; and in a fimilar manner may be the reft of Apollonius's
problems on Determinate Section be refcived, as will be evident to any
perfon that takes the trouble of observing the method which Mr. Wales
took in collecting his book thereon from the folutions that had been
given before by Mr. Slmpfon and Snellius*

Proposition VI. Problem.

C D is a line given in pofition and

A, B two given points : it is requir-

ed to find a point C in the line C D,

where the ratio of A C to C B may
be the greateft poflible.

Bifecl: A B by the perpendicular

F m, meeting D C in and take

j»C=wB, then C will be the

point required.

For draw C G J- to D C meeting

A B in G, and with the center G
and diftance G C defcribe a circle,

which of courfe touches DC in C,
alfo join AC, C B and drew any o her lines A d, dB cutting the cir-
cle in r, and D E in d ; then becaufe m is the circle's center and C G
4- to m C, C G is a tangent, and AG XGB=GC 2 ~G H 2

,

therefore A G : G H : : G H : G B, and confequently H B : B R : : H
A : A R 5 wherefore AH:HB::AC:CB::A<r:cB; but the
ratio of A c to c B is greater than that of A d tod B by prop. 4, and

therefore
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therefore the ratio ofAC to C B is alfo greater than that of Ad to dB,
confequently is the greater!: poflibie.

Corollary u The other interfe&ion of the circle gives another point,

but the. method is the fame for all cafes.

Corollary 2. Hence, if there be an indefinite number of right lines

parallel to C D, the locus of all the points C will be an hyperbola ; for

F m is given in pofition, and the diftances m C are let off in a direction

making a coriftant angle with F m and equal to m B.

Scholium* The above problem is Dr. Simfon's 5th, the folution

there given takes up feven quarto pages : as to the 4th it has been al-

ready done the fame way by Mr. Simpfon ; the 2d. and 3d, are the

fame as that propofed in laft year's Diary by Mr. Sanderfon, different

folutions of which may be feen in the anfwers for this year j and the

firit is folvedin the 4th corollary of the flrrft propofition.

Proposition VII. Lemma.
A and B are two given points, and

S C a given circle : it is required to

find the point G in A B, fo that G S

being drawrn to the center ana meet-
ing the circumference in C, thefquare

of C G mav be equal to the rectangle

AGandBG.
Draw Qjn to and bife&ing A B

j

join S Qjvhich bifect in P, and take
'

P n fo that 2 P n X S Qj= QJB a
-f

SC 2
, thennm drawn -I- to QJj gives

m the center of a circle, which being

defcribed withthe diftance 02 B cu*s

the circle S C in C, then C S being drajl|, cuts A B In G the point

required.

For 2P» x SQj=S;j2 ~ «C£= S »z2 —mQ^— QJ>* -fSC 2
,

therefore S mz — S C2 = QJ3
2

-f- Q^2 = m B2
; but m B is by con-

itruclion = m C, therefore S mz — S C 2 = m C 2
,
confequently kCS

is a right angle, and C G a tangent to the circle ABC, whence it

follows that AG X GBzG C 2
.

Proposition VIII. Problem.

A and B >are two.given points, and
S D C a circle given in magnitude and
pofition : it is required to find a point

C in the circumference of the circle

where the ratio of the lines A C and
C B may be the greateft poffible.

Through the center S draw the

line S C G by the laft propofition fo

that AG X G B — G C2
, then C ^

will be the point required. For with
the center G and diftance G C def-

er be a circle, and draw any other lines

AD, DB, the firft cutting the circle G C c in c j then becaufe A GB
zr. G
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= GC2 =:G R% A C : C B : : A c : c B ; but the ratio of A c to

c B is greater than that of A D to D B, confequently the ratio of AC
to C B is greater than that of A D to D B, and therefore the ratio of
A C to C B is the greateft. poflible.

Proposition VIII. Problem.
B v and B C are two lines given in po-

rtion and A a given point: it is required

to find the point P in the line Bv fo that

A P being joined, and P C drawn parallel

to a line given in pofition, the ratio, fum,
or difference ofA P and P C may be given*

1. Draw parallel to the line given

in polition, and at fuch a diftance that <v R
may be equal to the given fum or difference,

join A <v and A B, and take any point a

from which draw a s parallel to R v, and"' "
"

take so ~ s a cutting A <v in b, and draw C IX J5

A P parallelfo b h meeting J3fiv in P, then will the fum or difference

of A P and # C be equal to v R. For w;:vP::ai:PD: : sv : A
P, thereforeA P == P D and C P -f P A = C D = R v.

2. For the ratio 5 take <v n to. <u R in \) (X
the given ratio which AP is required

to have to P C, and parallel to v n

draw A P, and the thing is done ;

for B«y:BP::*/«:PA::wR:
P C, therefore <v n : <v R: : P A :

PC.
Corollary 1. Hence the 48th pro-

blem of Newton's Algebra may £ j$
be folved geometrically; by con- ^ &
tinuing A B (fee Newton's figure) and finding the point E in B C fo
that FE being drawn perpen. to the horizon meeting A B produced in
P, the ratio of iVE to E P may be as the weight D to the weight E :

for if P E reprcfent the weight E, B. E will reprefent its force down the
plane, B C, and as A E reprefents the force of D, E B reprefents its

iorce in the direction E B, and confequently the weights are in equi-
li brio.

Corollary 2. If the ratio of C P to P A be required to be the
greateft poffible, let A P be perpen. to A B : the reafon is evident
from the 4th proportion.

Scholium. The application of this problem is very extenfive, parti-
cularly in mechanics, wherein lines are often required to be drawn pa-
rallel t* the direction of gravity, &c. the problems of gunnery (ab-
ftractingthe air's refiftance) may aifo be conftructed by it, in a much
iimpler manner than any publimed hitherto, as I mail mew hereafter.

Proposition IX. Theorem.
If AC D R be a circle, A D a chord, R r a diameter to AD,

and A CD, AC D triangles in the fegment A CD j then if from
the
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the centers r and

Rwith the dif-

tances r A and

R A circles A *

d/Gand ABD
be drawn j alfd

on the diameters

A r and A R cir-

cles r n A and A
be defcribed;

then if the fide

A C of any tri-

angle infcribed

in A C B be pro*

duced to cut the

circle A D d G
in d, the circle

A n r in », the

circle AB Din
Band the circle

A b R in b j al-

fo if RZ», DB, r

B, r» and R B
be drawn, then

will the parts of*

the triangles A
CD be as follows, v'z;

Ad— fum of the fides~ A C + C #
AB = difference of the fide3

A n = half fum of the fides = C f
A b — half difference of the fides — n C
Cj2 - rectangle of the fides.RA = half difference of the angles at the bafe =rAC
For the angle ArD = 2 AGD becaufe r is the center, there-*

ACD = 2 AJD =zAdD fCD^f, confequentiy C</ = CD
and A C + C D = A d.

. 2. In order to avoid the multiplicity of lines, fuppofe A B- drawn
through the point bifecling the arch ABD, and D R joined, then the

proof that C D — C B, and confequentiy that AB =AC-XB
will be thus ; A B = B D and R B = R D, therefore A R B = B R
D and RBD = RDB ; butCBD + ABD= 2 right angles as C
BD + 2RDB, therefore CBD-f 2 RDB rCDB + zRDB,
and confequentiy CB—CD in this c afe ; but the angles ABD and

A C B are conftant, and confequentiy Cm is as C D in every cafe.

3. Becaufe A n r is a right angle and r the center of AD^G'.* A»
zznd = half A C-f CB, alio A b = b B and B C =C b Asa
half Ad— An = n d.

4. A b as half ABr: halfAC-CD.
5. AC X C^jCx C/=CjS becaufe sC =-C/ by Eucfid.

prop. 3.

6.AR

1.

2.

3-

4-

,

5-

6.

1.

fore



Problems and Solutions, 4*

6. AR^ADB=CDA~CD3=:C1)B + BDA(CB D)BDA-CADrCDB-CADv2ADBrCDA-CA
I>, confequently ARi equal half the difference of the angles at the
bafe equal r AC, &c.

In the fame manner if A D F be any triangle, and from the center
D a circle be defcribed with the diftance DF 5 the lines being joined
as in the figure, and D M
parallel to C F j then it is

evident that A B is the dif-

ference of the fegments of the

bafe, and AR that of the

fides, and becaufe A C F tsz

half A D F, DM bifeds A
D F, and therefore M DT- /
half the difference of the an* n

gles at the bafe ; but if B r i\ jr> •»

be pernen. to A D, A B r =z r

A D f and ABR = ACF = ADM, therefore RB^rMDT,
confequently ARB = RBr+RrB = 90

0
-f- half the diiF. of the

angles at the bafe, and therefore when the difference of the fegments

of the bafe is given, and the difference, of the angles j the locus of all-

the points R will be a circular fegment defcribed on A B, containing

an angle equal to 90 degrees Jr half the difference of the angles at the

bafe 5 hence if S — s, A —a 9
and m — n be given, the triangle may

be conftru&ed, by taking A B= m—n, and on it defcribing the fegment

containing the angle 90 -f- f (A — a) then taking A R — S — 5 and

making RBDrBRD and D will be the vertex : hence alfo the

locus of the vertices of all triangles which have the fame difference of

the angles at the bafe, and difference of the fegments of the bafe, will

be a circle ; for as A R B is conftant, and B R r alfo, and R B C
a right angle, B C R is alfo conftant as well as its double B D R, and

HBD; wherefore B R is in a conftant ratio to B D and B C, and

confequently the points D and C are in circles ; and hence_ a great

number of cafes of triang'es may be conftru&ed ; for inftance, if m—

n

9

A — a, an l either S, P, or S : s or S X J be given, and many others;

and fim'ilar methods may be ufed when A R is conftant and A B and

the other parts variable. Hence alfo if M G r MF, A G : A R : :

A R : A B forAF:AD + DF::AR:AB::AM:AD::F
M : F D, therefore A R : A B : : ( A M— F M) A G : (A D — T O)

A R. The following problem will alio be ufeful in fevcral conftruc-

tions, viz. if A B C, A DC be two given cir-

cles interfe&ing in A and C, and it be re-

quired to draw A B D fo that the rectangle

of A B and B D may be given : becaufe the

angles B and D are conftant} the ratio of BC
to B D is given, and consequently the ratio A \

of A B X B C to A B X B D, but A B X
B C rr B E X by the diameter of the circle,

and this being given, B E is alfo given 5 in

the fame manner may A B be drawn to have a given ratio to B D.
Some parts of this problem are not new, but were here brought to-

gether into one view for the fake of making references in order to &or-

%m the folutions of problems. E Schc-
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Scholium. In the foregoing propofitions I have feldom given folu-

tions to more than one cafe ; there are fome that admit of more
cafes, but the method laid down will be applicable to the reft with fo

little alteration, that I did not think itneceiTary to be more particular.

1 do not doubt but fuch a proceedure will be looked upon as deviating

from geometrical ftrictnefs by fuch as have formed their ideas of the

method of the ancients from the fpecimen given by the Reftorer (as he

is called) of Apcllomui de Indlnationibus ; however I cannot fee the ufe

of multiplying cafes without neceflity, nor what end it can anfwer to

repeat the fame thing, for each trifling alteration, when a fmgle ex-

ample would ferve : In a proportion there are certain things given, and

thofe things are fufce.ptible of various fituations j now either the me-
thod of folution varies according as thofe fituations vary, or not 5 if it

doth then it is necefiaryto increafe the number of cafes till there be a

folution for each iituation \ if the method do not vary, what end can it

anfwer to repeat the fame thing over and over for no other purpofe but
to exhibit the various difpofitions of the data} when the fame end may
be fully accompliihed by only increafing the number of diagrams r Nay
1 do not even fee any neceflity for this laft j Euclid does not ufe it, and
if by <( the inclination of two ftreight lines which meet together," we
underftand either of the angles made at the point of interferon, (a fenfe

in which there is great reafon to believe that Euclid intended to be un-
derwood) there will not then be the leafl occafion for feveral additions

which Dr. Simfon and others have made to the elements} for inftance,

proportion A, in book 6, will be included in prop. 3 preceeding it 5 and

the additional theorem inferted in the data by Lord Stanhope>vm\ fcarce-

ly amount even to a fecond cafe of prop. 97. &c.
I know this method is contrary to the practice of feveral that arro-

gate to themfelves all knowledge in ancient geometry } but if it be

agreeable to common fenfe, and give the fame degree of evidence and in-

struction in a lefs compafs, it certainly cannot be without its ufe, and

ttiay, for that reafon, at leaft be tolerated.

ARTICLE XIII.

Of finding the Areas of Curves <whofe AbfciJJas are the

jawc as thofe in a Circle, and their Ordinates any powers

of the correfpending Arc or Multiples of thefine, cofine,

&c. By Mr. William Wilkin.

I. T ET AE B be a femicircle whofe diameter;

r

is

-1~J A B and center C, and from B, C, and any

point M erect the perpendiculars B D, C F, and

M N } and let M N be equal to any power of

the arc A <?; to find the quadrature of the fpace

A N M or the fluent of z,
m x9 (putting A B=:z a

M i'^z v, A M, — x, M N — y, Aezz z, and

the index of the power zzz m.)
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Aflume the fluent zzz xm x + 7, then will z,
m x-\-mxm ~~ J& x X q

s± x 7" i, and therefore q ~ — m zm ~~ 1 i . x= — -

^/ 2tf *— #2

~ — a mxm ~~ 1 X (js — and by taking the fluents ^ ~ ~ a z ™

-f- fluent amzm c v. Again aflume the fluent of a m z.
m ~~ 1 —

a m xm ~ 1
<v -f r, theft will * w ~ 1 v -\- a m . m — \ . — a

& * v -f- r — a m z,
m 1

t;, therefore >• — — am .m — [ . z>
m — 2 ±

rr — az m .(w—i) .%m ~~ % x, then again aflume the fluent r ~
a z m . vi — i . x,

m ~~ 2 x -f s, and by proceeding as before s will be rZ*:

f (m— i)»(m— z). z,
m 3 %

\/ 2 a x — a 2

zzz a* m .{m — i) . [m — 2) X *W ~~ 3 X and therefore scz* a*

m. {m — i) ,zm
~~ z — fluent a* m . (m — i) . (« — 2) . z *» — 3^

Whence again aflume - _ x ) . (>» — 2 ) .%w~3 <z/ -f- t for

the fluent fo will = #3 « . (m — i) . {m — 2) . m 3 . %m — 4

» , v =2 a* m . ( m — I ) . ( tn ~ 2 ) . ( m — 3 ) . zm ~~ 4
x and t ZZ^4 » . (« — 1) . (w — 2) . (w — 3) . zw — 4 .v -f- t; : con-
fequently (the law of continuation being manifeft) the fluent of thus

given expreflion will be = z
m x — a zm -\- a m zm ~~~ 1

<v — a 2
• m .

(„ - 1) . z
m ~ 2

. * 4. a3 m . (m - 1) . z
m ~ 2 - a 2 m . (m - 1) .

(W — 2) • Z™ *~"
3 -f . (;;; _ i) - 3) , 2^ *" 4 -

tf5|« [m - 3) . zw — 4+, &c.

Corollary i. If w be put equal a —• ,v (the cofine of the arc 2) in the

above expreflion, it will become = — w z
m + a m z

m ~~ 1 v + a 1 m*

(m — 1) . z
m "~ 2 w — *3 w . —

. 1) y (m — z) . z
m ~~ 3v — a4m.

(m — 1) . . . {m — 3) . z
m "~4 w 4, &c, the fame as found at pag?

^90 of Mr. Simfon's Flux. 2d edit.

Corollary 2. If m zzz 1 . then fhill the fluent of zx or the area of
the curve fpace A N M (whofe ordinate M N isz^ circular arc A e,)

zzz z x — az-\-avzzzzx~az + <* tj'iax — x* \ whence xzzz a>

«r the ordinate pafles through the center C, the area A F C=z A C2
,

and when x= 2tf. the area of rhe whole curve ADBA=ACx
circumference AEEz: the circle whofe diameter is A B.

Corollary 3. If m zzz 2, the area A N M == %2 x -~ a z 2 rf- zaz<v
— 2 a 1 xzzz( when xzzzza) a z* — 4 #3 — AC x (A £B> — AbT2

SB the excefs of the circle whofe diameter is A B above twice the fqurre

of the rad, A C, for the whole fpace A D B.

Corollary 4. If m "zzz 3 the area ~ z3 x *~ a z3 -j- 3 a z2 v — 6 az

Z x + 6 a3 z — 6 a 3 vzzz (when x z~z 2 a) a z3 — 6^3 2.

Corollary 5. If m— 4 the area zr z4 * —- « z4 + 4 z3 t/ — 12 «a

22 x -J-
1 2 a? z2 2 4 a.3 z v » 4 #4 (when ^Zfl)a2+~

l itfi* 4- 48/?s
? &c. fee,

d Sup-
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2. Suppofe the ordinate of the curve M N to be always .equal to a

rectangle of any power of the arc and the verfed finezz zm x n to find

the curve of the fpace A M N or the fluent of :.
m

x
n Af-

m n 4 1 n-\-i m—

I

fume the fluent zz—- 4 r> then in fluxions r~~H-l Z

n 4 I

n -f- i m — i . m— i n -f- I

r a x ant z x x
X— ; X-

n + i v 2 a x — a 2 « 4 i
v' 2tfk-**J»*

X — — . Again afiume the fluent r ~ —
» 4 i

i «4-|
r A
n 4 I

"4 5 (putting Affluent <— -?) then will s zz

// 2 ^ —

i

W— 2
am .m—. i . z £ A

-—-—1 — . Now by finding the value of A or the
»4 1

"u * of —- (which may be eafily had from Emer. Table, Form

II. when n is any afRrmative whole number, and thence 5, or the

a m *vi -—
• I • z

m— 2 & A
nuent of—:

; and afluming other variable deter-
n 4 1

minate values as before the required fluent of zm xn x will therefore be

evidently7^77 X : zw + 1 — a m sw~ 1 A 4 a m .
(
m —j).

%m %%^.am .jm—i.m—±.xm 3 C, &c. A being as above, E zz flu-

ent of A C ZZ fluent of B %. Sec.

But as this cannot be purfued in a general manner by this method it

will be neceflary to mew how to proceed in particular cafes, when m and

n are given in numbers.

. • x i x
Thus. 1. If/8 and n each equal I, then will A=

} and
\/ 2 a—x

g a 4 a x
by taking the fluents A zz |. a %——J

x fJ zax __ xz there-

Fere the area will be =— — 4 ~
Jax—x* which

5 *2 x
when x is zz 2 a becomes zz the whole area of the curve. Or

4
the fluent of the expreflion z> x x,

.- x 4r x
2° If — * anc* » zz2 then will A zzr~r".—: and confeque'ntly

V 2* — #
A
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A=4<z* S~t* 2 x J xjjnd the

a + i n+i J } ° 9

*7 2^ x—x* ~~ (when 2 .a) a* » tor the whole fpace A
6

DB or the fluent of * a 2 #•

3 * 2 **

3« If ^= 2 and 1, then A r=— rrr and 1 — 2 —
V a a—x 2

?
aX +ax

' —r X (*) "
aX
—=r, hence by taking the

fluents 5 •— > therefore the area ~— 4 a 4 - n 4- 1

w— 1 a # 2
A*
2 ^ a 2 ss -f- a x «

—r+i 2

(when x ~za) L a* # 2— 2 <z*.

*J %a x— x % z 4

4. If w and 71 each equal 2, then A = —-z— and *

A"

V *-f 1

».?fl4i, whence j r~ 1. a 3 — J- _ ^2 A- 3 — <?3 ;;
2— <<z4tf

X 6 it i T T

and the area z=—-— — |_ #3 3* + a z x 7
- -J--!*

2 * # + -f^
3

% J zax — x*-— #r * * 1x3 ** Tf # 3 4 2 — f *4 X Sic (when x

5. If m =3 and » = 2, A = _! as before, (i SB 5 *****
2 a— x

U$ a* x* x-ya'Sxxr-^atxw&'t — _ 4 * 2 * ~-T * 3 *P

*_4-£4„y* £ — c *S # or B — T tf 2 * 2 — *3 — *Vf * * %

whence by fubftituting thefe values in the above general exprerTion,

x3 *3 __*3 a3

the .irea becomes = — * * 2 .A+2^» B— a <z C •

£a 2 x3+^^x +|-^ 2
5? +4^ 3 X2 2

J?r— |^^ 3 — o^^ 3 ^ 1 — S

A =S
6. If and « e^ch equal 3 ; then A= zzzzrrrz:

s/ 2 a — x
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- tV **4 -& « z
* 3 -a * 3 vz - v a4 ** c =n

*

4 **

*4.v4— 1 *3 *G _ 7 rt4^S J. J S tf 5 *4 _ 3 £ 46 ^3 fubftU

tutc thefe valu.es in the theorem and it will give _ a^> *3 JL43a r

a *3 tfi ^2 -f 'Jf ^ 3 * -f.
ro_j ^4 x ^ z y— J_ a 1

4. ±5 a*' x3 + L2J *6 £2 for the area, &c. &c
Suppofe the ordinate of the curve MN to be always equal to the rec-

tangle of any power of the arc, verfed fine and fine —• xn tf
r to

find the area of the fpace AMNor the fluent of zm x
n V x.

m r n + I *

Aiiume + 5 f°r the fluent, then 5 J£— n -f- I X :
m

n 4- 1

« + I r w— 1 « -{- 1 » r —. 1 •
1

* v » » + ^ ssi/ ^— 1 X : m

m n + 1 r— 1 •
,

—
* m

v X v -\- r x x v —n _|_ j x : rss

* w v + a m z .x . *z/ x. Again aflume s z=
1

TT^ +1 X^^^*" 1 A-f r?J*B-f f (putting A ;= the fluent of

x
x n -f- r— 1^ and B flufent of A) then will t = 1 X

lam.m — 1 zm * A k -f r-mx
mmmm 1 £ ». Aflume now this fluent

1

— „"^7 X - em.m— 1
— 2 C Aftm^ 1̂ 1 D -f « (putting C

= fluent of * A and D == that of % B) by proceeding as before, and af-
fuming another value for u y the law of continuation will be evident
putting again in this value E =z flu. fb C and E that of * D 5 The

fluent will therefore be generally exprefied thus
zW ^ ^-f-1

r

(r«*A+tf«K w—
'

1 B + rmxm ~~ I C ~\- am. m—i .x™ — ?*

D) — (r«.»2-.i .3^— 2 E + ^7 m.m— 1 . ^—.2 . « w—3F+&C.)
To exemplify this theorem, take the 1 Exam, given by Mr. Simpfon

to his folutlon of the farrre problem at page 393 of his fluxions. Then,
will m ~ 1, n~ <S._ind r s= 1 j whence » *i/ x— x A -f- fluent 2; A— zvx — \ x (x <v — a aw) — ±a xz -\- fluent of \ : (1; »—
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N. B. In the above quoted folution x is the cofine, and in this x is

the vcrfcd fine, if therefore in the conclufion a — x be fubftituted for

the verfed fine it will appear to correfpond with the above.

Scholium, From thefe may be had the folutions of feveral queftions

that have been propofed in the annual publications relating to circular

areas and cycloidal fpaces. The method may be purfued much farther,

and extended to different enquiries of a fimilar nature, where arcs of

any kind, hyp. logs. &e. are involved with the fluxions of their con-

temporaneous parts, though perhaps not in fo concife a manner as by

the method ofafluming a feries with unknown coefficients, &c. yet to

beginners it will appear much more plain and intelligible, for whofe

ufc and improvement the application of the theorems is intended.

New Mathematical Questions to be anfvuered in next

Year's Diary.

[1] XIV. Question, by Mr, Edward Boucher,

n IVEN x3y +y* x = a \ tQ find x andvJ x y y x z^z b C J

[2] XV. Question, by Mr, Fininley.

GIVEN the difference of the fegments of the bafe, the difference

of the angles at the bafe, and the rectangle made by one of the

fides, and a line to which the other fide hath a given ratio : to lino* the

triangle.

fl3 XVI. Question, by Mr. John Lynn, o/*Sunderland

LET the given line A B be perpendicular to the the indefinite line,

A Q^ and drawing any right line B E from the fixt point B, tcr

cut A Qjn E, and taking E C thereon in a given ratio to E A j it is

j-cquired to find the nature of the curve, &c.

[4] XVII. Question, by Mr* George Sanderfon.

IN a triangle A CB, the bafe A B is given, and the difference of the

fides A C and C B : it is required to conftruct the triangle geome-
trically when the difference of AD and D C is the leaft pofiible ; C D
being drawn from the vertex of the triangle 30 meet the bafe in a given

angle.

[5] XVIII. Question, by Mr, Ifaac Dalby.

IF A B and A C be tangents to a given circle meeting in the given

point A, and from this point with a given diftance a circle be des-

cribed 5 it is required to draw a tangent to the firft circle, cutting the

laft in Q, and the tangents in N and R, fo that N Q^may be equal t©

[6] XIX. 'Question, by Mr, William Wilkin.
TF a caik is formed by the revolution of the quadratrix of Dinoftratus,
** about the diameter of the generating femicircle j it is required to

determine the number of ale gallons it will contain when the bung and

head diameter are 40 and 30 inches refpeclively.

[7] XX. Question, by Mr, D. Cunningham.

X) EQUIRED the fum of any number of terms of tiie infinite feries

1^ 2 . 4 . 6 4 . 6 . 8 6 . 8 . 10
*—r~—+ „ . „ +T-T7-7 +, &c.
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[8] XXI. Question, by Mr. Thomas Mofs.

TF from the extremities S and V of the bafe of a triangle S T V two
lines be drawn through a given point N meeting T V and ST in C

and A 5 and the line T N be joined meeting AC in B 3 alfo if from
A and C parallel lines be drawn meeting the bafe in M and P ; then

will A B be to B C as A M to C P : required the dcmonftration ?

[9] XXII. Question, by Mr. Thomas Todd.

A Has 1000 1. due from B one year hence, befides D pounds feven

years hence 5 to determine D pounds, with the equated time, as

given by Malcolm's method, fo that A may gain 20 1. more by this

equatement than if he had received his money as it came due, 5 per cent,

per annum fimple interefl: being allowed to both A and B.

[10] XXIII. Question, by Mr. Jeremiah Ainfworth.

HAVING a circle given in magnitude and pofition, the center of

which is liquated in a line blfecling an angle made by two lines

given in pofition : it is required to draw a tangent to the circle, fo that

the fegment intercepted between thefe two lines may be of a given

length.

[ti] XXIV. Question, by the Rev. Mr. Crakelt.

GIVEN the triangle ABC, and the pofition of the point P in the

fide B C j it is required to draw the line DE through the faid

point, meeting AC in D, and A B produced in E, in fuch fort,, that the

fum of tho areas of the two triangles PCD and PB E may be equal to

the area of the trapezium A D P B.

N. B. This is Queftion 337 of the Gent. Diary.

[12] XXV. pRizE-QuE$'flt>N, by Reuben Burrow.

IF A B, AC and AN be lines given in pofition, meeting in the

point A, and P a given point ; it is required to draw the line V E,

meeting AB in D and AC in E, in fuch a manner, that EF being

drawn parallel to N A to meet AB Ln F, the perimeter of the triangle

PEF may be the greateft poffible 5 without algebra.

Whoever gives the b
eft

Solution to this <%tieftion, before Candlemas-day,

jhall receive Six Diaries and a Silver Medal ; and the Perfon who gives

the next beft Solution jhall be intitled to the Pri%e of Twelve Diaries.

The Author of the Ladies and Gentlemens Diary does not

prefume to reftricl any of his Correfpondents from contributing in any

manner they may think proper to u other publications ofa fimilar kind,'

as he will always ftudy to (t give the preference''' to merit only.

Jujl publijbed, Price 2s. 6d.

Dedicated, by Permimon, to the Hon. Comrniflioners.of Excife.

THE Defcription and Ufe of a new invented Inftrument for taking

the true internal Diameter between the Bung and Head of any
lying Cafkj together with anew and extenfive Table, fhewing the

internal length
j
by Means of which and the faid middle Diameter, the

Content of any Cafk of whatever Curvature may be truly and readily

•btained.

By Mr. THOMAS MOSS.
Correfpondents are defired to fend their Letters directed to be left at Mr,

Carnaii's, JVo. 65, St. Paul's Church-Yard 5 or to 7tfr. Burrow, Ma-
thematical Majler of ike Drawing Kooni at the Toiver



GENUINE MEDICINES,
Sold by J. D R E W R Y,

At his Shop in /^Irongate, #W his. Printing-
office, /« Market-Place, Derby.

ADAMS's Solvent for the Stone, 5$. perBottle

Anderibn's Scot's Pills, is. ditto

Beaume de Vie, 3s. 6d. ditto

Bott's Corn Salve, is. per Box— Powders for taking out Greafe Spots, &c*

in Bottles of 6d. and is.

Betton's Britiih Oil, is. ditto

Blacking Cakes for Shoes, &c. 6d. each

Bathing Spirits, 6d. per Bottle

Bateman's Drops, is. ditto

Cordial Cephalic Snuff, 6d. ditto

Dr. James's Powders, 2s. 6d. per Packet
Analeptic Pills, 4s. ditto

Daffy's Elixir, 15. 3d. per ditto

Englifh Coffee, 2s. 6d. per Cannifter

Flugger's Drops, 5s. per Bottle

Fifher's Operating Oils, is. ditto

Greenough's Tincture for preferving and clean-

ing the Teeth, is. ditto

Grant's Chymical Drops, is. ditto

Godfrey's Cordial, 6ch ditto

Golden Spirits of Scurvy Grafs, js. ditto

Glafs's Magnefia, in 6s. and 3s. Boxes
Girdini's Powders for taking out Ink-fpots, is.

Hadfield's Tincture, is. perBottle

Hooper's Female Pills, is. per Box
Henry's Calcin'd Magnefia, in Bottles of various

Prices

Henry's
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Henry's Chymical Nervous Medicine, 7s. th$

Pint Bottle, with a Box of Pills, and a Paper
of Cephalic Snuff.

Hamilton's Tindture for the Tooth-Ach, 2s.6d.

per Bottle.

Hypo-Drops, forLownefs ofSpirits, 3s. 6d. ditto.

Hill's Medicines, viz. Balfam of Honey—Effence

of Water-Dock—Royal Bitters—Tin£tureof
Sage— Tindlure of Centaury—Elixir of Bar-

dana—Tincture of Spleen Wort—Eflence of

Feverfew, &c. &c.

Japan Ink, 6d. per Bottle

Ink Powders, 6d. a Packet

Jackfon'sBritifhPowderfortheTeeth, is.perBox
;— Tindlure, is. per Bottle

Corn Salve, is. 6d. per Box
Iffue Plaifters to ftick without filleting, is. ditto

Jefuit's Drops, 2s. 6d. per Bottle

Kennedy's celebrated Corn PJaiiter, is. per Box
Lowther's Nervous Powders, in Packets of 3s.

and 6s. each
—' Drops, 3s. and 6s. per Bottle

Leake's Pills, 2s. 6d. per Box
Molineux's Smelling Medicine for the Itch,

is. 6d. ditto

Norton's Maredant's Drops, 6s. per Bottle

Ormfkirk Medicine, for Cure of the Bite of a

Mad Dog, 5s. 3d. each
Peter's Pills, is. per Box

Tin£ture, is. 3d. per Bottle

Plain Spirits of Scurvy Grafs, is. ditto

Peroral Lozenges of Tolu, for Colds, &c. is.

per Box
Pullin's Antifcorbutic Pills, 2s. 6d. ditto

Pullin's
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Pullin's Antifcorbutic Purging Pills, is. ditto

Female Pills, is. ditto

Pike's Ointment for the Itch, is, 6d. ditto

Ratcliffe's Elixir, is. per Bottle

Stoughton's Elixir, is. ditto

Salt of Lemons, is. per Box
Scurvy Water, is. per Bottle

Swinfen'sEle&uary for the Stone, 2s. 6d. per Pot

Smith's Reftorative Medicine, ios. 6d. perBottle

Specific Drops for Venereal Complaints,

5s. and 2S. 6d. ditto

Treatife on the Venereal Difeafe, is. 6d.

Turlington's Balfam of Life, 3s. 6d. and is. gd.

per Bottle

Velno's Vegetable Syrup, for Venereal and Scor-

butic Complaints, ios. 6d. ditto

Vandour's Nervous Pills, 2s. 6d. per Box
Ward's White Drops, is. per Bottle.

h i n i uri iiiw iiMiT

Of whom may be had,
[Just Publish'd]

The following BOOKS, viz.

1. The FARMER'S DIRECTOR
5
Or, A

Compendium of English Husbandry : Con-
cifely defcribing the Management of Land, and
cultivating the feveral Kinds of Corn and Pulfe.

—Of Graffes and Plants for the Food of Cattle,

and their feveral Feeding Qualities.—Of Mea-
dows and Paftures, and a new Syftem of apply-

ing the Grafs Lands of a Farm. Price 2s.

2. EVERY FARMER his Own CATTLE
DOCTOR ; Containing a full and clear Ac-
count of the Symptoms and Caufes of the Dif-

eafes of Cattle, with the moft approved Pre-

fcriptions for their Cure.—The whole Adapted
to
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to the Capacities and fuitable to the Circum-
ftances of every Farmer and Countryman. On
a Plan more enlarged than any Thing hitherto

attempted. Price 2s.

3. A SYSTEM of the LAWS relative to

BANKRUPTCY. Shewing the whole Theo-
ry and Practice of that Branch of the Law, from
the iffuing the Commiffion to the final Dividend
and Writ of Superfedeas for diflblving the fame.

With other ufeful Inftructions. Compiled for

the Ufe of the Debtor, Creditor, Affignee,

Bankrupt, and all others that may be interefted

therein. Price 2s. 6d. fewed.

4. EVERY LANDLORD and TENANT
his Own LAWYER: Or, The whole Law
refpecling Landlords, Tenants, and Lodgers >

laid down in a fimple, eafy and comprehenfive

Manner, free from the technical Terms of the

Law. Price 2s. 6d. fewed. I

5. A DIGEST of the LAWS relating to the

GAME of this Kingdom. CoqtainingCall the

Statutes refpe£ling the different Species ofGame;
including thofe which have been made for the

Prefervation of Sea and River Fifh*

6. The PARISH OFFICER'S Complete
GUIDE : Containing the Duty of the Church-
warden, Overfeer, Conftable, and Surveyor of

the Highways, as fettled by the A£t of Parlia-

ment palled laft Seifions. Price as.

7. The DEBTOR'S POCKET GUIDE,
in Cafes of ARREST : Containing Cautions

and InftrucHons againft the Impofitions and
Extortions of the Serjeants . at Mace, Bailiff,,

Gaoler, &c. fhewing how a Perfon is to con-
duct himfelf upon an Arreft ; the SherirPsPower

m taking and refufing Bail, &c. &c. Price as.


