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4.1 Area = ab

4.2 Perimeter = 24 + 2b
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4.3 Area = bh = ab sinsg

4.4 Perimeter = 22 + 2b

4.5 Area = 1bh = 4ab sin g
V(s —a)(s — b)(z — c)

where s = $a+b+e) = semiperimeter

4.6 Perimeter = ¢+ b + ¢

4.7 Area = 1i(a+b)

4.8 Perimeter = a+b+h<L~'— 1 )

sing ' sing
= a+ b+ hicsco + esc ¢)

Fig. 4-4




\ GEOMETRIC FORMULAS

4.9 Area = }nbzcoti = inb? cos (=/7n)
n

4.10 Perimeter = nb

el S

4.12 Perimeter = 2zr

TRy
sscron,.or 'C_IRCI.E"OF

o . rn:-wm'(«,‘
RADIUS oAt

4.13  Area = }Ir% [¢ in radians]

4.14 Arc lengths = ¢

Va(s —a)(s — b)(s —c)

8

4.15

where s = {(a+ b+ ¢) = semiperimeter

4.16 R = g
4Vs(s —a)(s — b)(s —¢)

where s = 1(a + b+ ¢) = semiperimeter

Fig. 4-9
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4.17 Area = JInr? sinz—" = 3nr2sin
n

-]

4.18 Perimeter = 2nr sin ;':— = 2nr sin 187? \

X~
Fig. 4-10
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4.21 Area of shaded part = 372 (9 —sin 6)

g

3 X 3:;‘5,.,-;3.:?..}:?'} ~"" & e
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4.23 Perimeter = 4a V1 — k2 sin2 ¢ d¢ &j
°
27 V(a2 + b2?) [approximately]

where k = Va2 —b2/a. See page 254 for numerical tables. Fig. 4-13

‘ B
4.24 Area = %ab /
) a
2 4a + Vb2 + 16a2
425  Arclength ABC = }VEITIEZ + Lo ( - ) 4 c
N |
» . b —

Fig. 4-14
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4.26 Volume = abec

4.27 Surface area = 2(ab + ac + bc) S

Fig. 4-15

A om

4.28 Volume = Ah = abcsineg

oy Tm e —

* sn-mis or nAmus"

429  Volume = gﬁa

4.30 Surface area = 4zr2

Fig. 4-17

431 Volume = =r2h

4.32 Lateral surface area = 2zrk

Fig. 4-18

e iem sl SR Ceime e e A e e ey

”CIRCUI.AR CYllNDER OF RADIUS r AND SI.ANT HEIGHT l

L

4.33 Volume = 2k = z+2sins

2zrh
sin ¢

4.34 Lateral surface area = 27! = 2zrh csco




4.35

4.36

4.37

4.38

4.39

4.40

4.47

4.42

4.43

GEOMETRIC FORMULAS

CYLINDER OF CROSS-SECTIONAL AREA A AND SLANT HEIGHT [

Volume = Ak = Alsinsg

Lateral surface area = pl = ;i;lid =

Fig. 4-20

Volume = 47r2h
Lateral surface area = rVr2+ A2 = gyl
.- -PYRAMID OF BASE AREA 4 AND HEIGHT &
Volume = $AR
- SPHERICAL CAP OF RADIUS »r AND HEIGHT h
Volume (shaded in figure) = 37h2(3r — B)
Surface area = 2zrh
Fig. 4-23
FRUSTRUM OF RIGHT CIRCULAR CONE OF RADII a,b AND HEIGHT h
Volume = $rh(a2 + ab + b?)

Lateral surface area = =z(a+ b) VAZ + (b —a)?
= =z(a+bd)

174
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4.44 Area of triangle ABC = (A+B+C—7)r?
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_AND OUTER RADIUS b
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4.45 Volume = }=z%(a+ b)(b — a)?

4.46 Surface area = =z2(b2 — a2)

4.47 Volume = %zabe
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4.48 Volume = }rb2a
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Triangle ABC has a right angle (90°) at C and sides of length a,b,c. The trigonometric functions of
angle A are defined as follows.

5.1 sineof A = sind = & = _opposite
c hypotenuse
3.2 cosineof A = cosA = b _ _adjacent
c hypotenuse
5.3 tangentof A = tanA = 2 — COpposite
b adjacent
5.4  cotangentof A = cotd = 2 = adiacent
a opposite
5.5 secantof A = secA = < = hyw_)tenuse
b adjacent
1Y PC Fig.5-1
5.6 cosecant of A = cscA = < — Dypotenuse ig
a opposite

ot N et A TR TS

ESWHlCH”MAyBE GREATER THAN_90°

e e e

- ; s AN T = e By
L. e L A it e R s BN

Consider an zy coordinate system [see Fig. 5-2 and 5-3 below]. A point P in the zy plane has coordinates
(#,y) where z is considered as positive along OX and negative along OX’ while y is positive along OY and
negative along OY’. The distance from origin O to point P is positive and denoted by r = Vz2 + y2.
The angle A described counterclockwise from OX is considered posgitive. If it is described clockwise from
OX it is considered negative. We call X’OX and Y'OY the z and y axis respectively.

The various quadrants are denoted by I, II,III and IV called the first, second, third and fourth quad-
rants respectively. In Fig. 5-2, for example, angle A is in the second quadrant while in Fig. 5-3 angle A
is in the third quadrant.

Y Y
II I II I
P (zr y) A
r A
. I \ % . -, /--\ 2
z (o] v o)
T
P(z,v)
III v III v
Y’ 1y
Fig.5-2 Fig.5-3
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