4 GEOMETRIC FORMULAS

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

RECTANGLE OF LENGTH b AND WIDTH «

Area = ab

Perimeter = 2a + 26

b
Fig. 4-1
PARALLELOGRAM OF ALTITUDE 2 AND BASE b
Area = bh = absing
Perimeter = 2a + 2b
b
Fig. 4-2

TRIANGLE OF ALTITUDE & AND BASE b

Area = 1bh = labsine
= Vs(s— a)(s —b)(s —¢)

where s = 3(a+ b+ ¢) = semiperimeter

Perimeter = a+ b+ ¢ Fig. 4-3

TRAPEZOID OF ALTITUDE 7 AND PARALLEL SIDES o AND b

a

Area = Jh(a+b)

1 1
sina+sin¢> @
a+ b+ hicsco + cse o)

N

Perimeter = a 4 b + h(

I

5
Fig. 4-4




GEOMETRIC FORMULAS

REGULAR POLYGON OF n SIDES EACH OF LENGTH b

b
— qlFa I zcns(n-ln)
49 Area inb cotn 1nb )
4.10 Perimeter = nb

Fig. 4-5

CIRCLE OF RADIUS r

4.1 Area = o7?
412 Perimeter = 277

Fig.4-6

SECTOR OF CIRCLE OF RADIUS r

413  Area = }]r%  [6 in radians]
r
8
4.14 Are length s = 76 ;
r

Fig.4-7

’RADIUS OF CIRCLE INSCRIBED IN A TRIANGLE OF SIDES a,b,c

\/sL(s —a)(s — b)(s —.c)
r =

8

4.15

where s = 4(a+ b+ ¢) = semiperimeter

Fig. 4-8

RADIUS OF CIRCLE CIRCUMSCRIBING A TRIANGLE OF SIDES a,b,¢

4.16 Ri= L \
1/s(s — a)(s — b)(s — ¢) A
where 8 = J(a+ b+ ¢) = semiperimeter v

(b)



GEOMETRIC FORMULAS

REGULAR P-_Ol.‘fGON_ OF n SIDES INSCRIBED IN CIRCLE OF R-ADIU:S 7

£e]
4.17 Area = Jm? sinzi = dnr?sin 369
n

=]

5 . T |
4.18 Perimeter = 2nr sin - = 2nr sin

Fig. 4-10

REGULAR POLYGON OF n SIDES CIRCUMSCRIBING A CIRCLE OF RADIUS 7

L7 1 )

4.19 Area = w2 tan% = mr2 tan%
o

4.20 Perimeter = Z2nr tan% = 2Znr tan 180 ( )

o =7

Fig. 4-11

SEGMENT OF CIRCLE OF RADIUS 7
4.21 Area of shaded part = Jr%(¢ —sins) v
<
Fig. 4-12

ELLIPSE OF SEMI-MAJOR AXIS ¢ AND SEMI-MINOR AXIS b

4.22 Area = gab

) /_
4,23 Perimeter = da f V1 — k?sin?¢ dg \
0

27V 1(a? + b?) [approximately]

where k = Va?—b%/a. See page 254 for numerical tables. Fig.4-13

o
fd

SEGMENT OF A PARABOLA

4,24 Area = Zab
b2 + 16a® )

2 da +
4.25 Arc length ABC = L1Vb?+16a + g; In ( 5

s

= =

- b
Fig. 4-14

(c)



4.26

4.27

4.28

4.29

4.30

4.31

4.32

4.33

4.34

GEOMETRIC FORMULAS

RECTANGULAR PARALLELEPIPED OF LENGTH o, HEIGHT I, WIDTH ¢

Volume = abe

Surface area = 2(ab -+ ac + be) A e B -

PARALLELEPIPED OF CROSS-SECTIONAL AREA A AND HEIGHT &

Volume = Ak = abecsing

Fig.4-16

SPHERE OF RADIUS 7

Volume = 5.,,.,.3
3
Surface area = dgr
Fig. 4-17

RIGHT CIRCULAR CYLINDER OF RADIUS r AND HEIGHT £

Volume = #r2h

Lateral surface area = 27rh

Fig. 4-18

CIRCULAR CYLINDER OF RADIUS » AND SLANT HEIGHT !

Volume = z¢2h = =72l sing

—

27rh
Lateral surface area = 2zrl = giffl_d = 2zrhcscd

Fig. 4-19

(d)



4.36 Lateral surface area =

4.37 Volume = 172k

4.38

GEOMETRIC FORMULAS

CYLINDER OF CROSS-SECTIONAL AREA A AND SLANT HEIGHT !

P4
4.35 Volume = Ah = Alsinég

—plz‘.—

Note that formulas 4.31 to 4.34 are special cases.

E'ﬁ

=
- [ =
|
- ]
=
n
w
Il
-
h.

Fig. 4-20

RIGHT CIRCULAR CONE OF RADIUS » AND HEIGHT h

Lateral surface area = #rys2+ k2 =

= gl

<y

Fig.4-21

PYRAMID OF BASE AREA A AND HEIGHT h

4.39 Volume = 1Ah ’

4.4

4,42 Volume = J}rh{a®+ ab+ b?)

443

Fig. 4-22

SPHERICAL CAP OF RADIUS » AND HEIGHT £

4.40 Volume (shaded in figure) = 17h2(3r—h)
1 Surface area = 2zrh

Fig.4-23

FRUSTRUM OF RIGHT CIRCULAR CONE OF RADII a,b AND HEIGHT h

Lateral surface area = =(a+b) VA2 + (b—a)?
wla+ b)l

il

Fig. 4-24

(e)



4.44

4.45

4.46

4.47

4.48

GEOMETRIC FORMULAS
SPHERICAL TRIANGLE OF ANGLES 4, B,C ON SPHERE OF RADIUS 7

Area of triangle ABC = (A+B+C—7)r?

. 4-25

Volume = 17%a+ b)(b—a)?

Surface area = (b —a?)

Fig. 4-26

ELLIPSOID OF SEMI-AXES a,b,c

Volume = %rrccbc

Fig- 4‘27

 PARABOLOID OF REVOLUTION

Volume = 1xb2a

Fig. 4-28

(f)



Names and Abbreviations of Some Measurement Units

Unit Abbreviation Arabic Abbreviation
or Name

Millimetre mm ale
Centimetre cm P

Metre m e
Kilometre km S

Foot ft (p5)

Yard yd (32LL)

Gram gm ps
Kilogram kg xS

Pound b (Jby 53 ) i)

English-Metric Conversion Factors

Conversion Factors from English Units to Metric Units

(m” =»=sqm)
(m’ =’a= cum)

Unit Multiply by Convert to
inch 25.4 mm
2.54 cm
. 30.48 cm
Length ft (12 inch) 0.3048 m
Station (100 ft) 0.3048 Station (100 m)
yd (3 ft) 0.9144 m
Mile (1760 yd) 1.6093 km
inch’® 645.16 mm’ i
2 0.4047 Hectare (10000 m”)
Acre (4840 yd*) 4046.86 !
Area ft* (144 inch?) 0.0929 m’
yd 0.8361 m’
Square Mile 2.59 km®
(Sl ) (2 Jhe) pi s 2500 m’
(pae ) Ol 4200 m’
inch’ 16.3871 cm’
ft 0.0283 m’
Volume yd’ 0.7646 m’
British (Imperial) Gallon 4.5461 Litre (1000 cm’)
U.S. Gallon 3.7854 Litre (1000 cm’)
1b 0.4536 kg (1000 gm)
Mass British Ton (2000 Ib) 1.0161 Tonne (1000 kg)
U.S. Ton (2240 1b) 0.9072 Tonne (1000 kg)
. Ib/yd 0.4961 kg/m
Density b/fc 16.0185 ke/m’

(8)




Conversion Factors from Metric Units to English Units

Unit Multiply by Convert to
mm 0.0394 inch
0.3937 inch
om 0.0328 ft
Length m 3.2808 ft
1.0936 yd
Station (100 m) 3.2808 Station (100 ft)
km 0.6214 Mile (1760 yd)
mm’ 0.0016 inch’
Hectare (10000 m®) 2.4711 Acre (4840 yd?)
Area 2 10.7639 ft* (144 inch?)
1.1960 yd’
km” 0.3861 Square Mile
cm’ 0.061 inch’
3 35.3147 ft’
Volume 1.3080 yd’
3 . 220 British (Imperial) Gallon
m- (1000 Litre) 264.2 U.S. Gallon
kg (1000 gm) 2.2046 Ib
Mass 0.9842 British Ton (2000 1b)
Tonne (1000 kg) 1.1023 U.S. Ton (2240 Ib)
. kg/m 2.0159 Ib/yd
Density kg/m® 0.0624 b/
sdgasand) Jral yall daslid) alaal)
Sl gl (42) Bl e 5 A (160) Aass (sl Jaiil) Jaa g3 (1
(b 0E (44) Dol e 51 50 (200) A Do (2
Horse Power

1 Imperial (Mechanical) Horse Power (hp) = 745.7 Watts
1 Metric Horse Power = 735.5 Watts

The metric horsepower
1hp =735 waks
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