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CHAPTER 1. NUMBER SETS

Quotient in Polar Representation

z _ rl(cos(Pl +i.si.n(P1) :i[cos((pl —(p2)+isin((pl —(pz)]
z, rz(coscp2 +1sm(p2) I,

Power of a Complex Number
z" = [r(cos @+isin (p)]" =r" [cos(n(p)+ isin(n(p)]

Formula “De Moivre”
(cos@+ising)" = cos(ng)+isin(ng)

Nth Root of a Complex Number

8z =3/r(cos @ +ising) =¥r cos(p_i-znkJrisin(p-i_ZKk \(
(cosg+ising)

where Sa\e .

k=0,1,2,...,n—1. Ote
o D
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CHAPTER 2. ALGEBRA

2.4 Roots

91.

92.

Bases: a, b
Powers (rational numbers): n, m
a,b>0 for evenroots (n=2k, keN)

\N

() -
“\‘/@:m a
Waf e

15



CHAPTER 3. GEOMETRY

165. h*=fg,
where h is the altitude from the right angle.

2 2
) b

166. m? b -2 m; =a’-—,
4 4

where m, and m, are the medians to the legs a and b.

where m_ is the median to the hypotenuse c.

168. R=<=m,
2

169. r:aer—c: ab
2 a+b+c
170. ab=ch

26



CHAPTER 3. GEOMETRY

171. s:% ch

2

3.2 Isosceles Triangle

Base: a
Legs: b
Base angle: 3

Vertex angle: o
Altitude to the base: h
Perimeter: L
Area: S

Figure 11.

a
172. B=90°——
g 2

2
173. h?=p*-L
4

27




CHAPTER 3. GEOMETRY

207. h=bsina=bsinf
208. L=2(a+b)

209. S=ah=absina,

S:%dld2 sing.

3.8 Rhombus

Side of a rhombus: a
Diagonals: d,, d, a\e .
Consecutive angles: o, O"es
Altitude: H m &
Radiu o&is d’circle: 6 O“
\@ te
preViea00

Figure 19.
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CHAPTER 3. GEOMETRY

218, q=2*P

219. d=+ab+c’

O 330
pre¥ ‘&m

C ab+c

221. R=
J@2c—a+b)2c+a-b)

a+b

222. S= -h=qh
) q

39



CHAPTER 3. GEOMETRY

251. R=a
252. L=6a
2
253. S:pr:asﬁ,
2
L
where p=—
P 2"

3.18 Regular Polygon

C

Side: a e

Number of sides: n "esa\
Internal angle OL NO 8
Slant heﬁ ?)

cribed Cl&%[
1us of c1rc
P ( e Perim

Semipe 1meter p
Area: S

48



CHAPTER 3. GEOMETRY

3.21 Segment of a Circle

Radius of a circle: R
Arclength: s

Chord: a

Central angle (in radians): x
Central angle (in degrees): o
Height of the segment: h
Perimeter: L

Area: S

Figure 36.

271. a=2+/2hR-h?
272. h:R—%\/4R2 "2’ h<R

273. L=s+a

54



CHAPTER 3. GEOMETRY

2

289. S, A
4
290. S=+/3a>

3

201. V=§th= a

6v2

3.26 Regular Pyramid

Side of base: a CO :
Lateral edge: b a\e ’

Height: h NO‘@S

Slant he1 t ?)8
rlmeter of s
P ( e\, \%dlu c@éphere of base: r
Area

Lateral surface area: S,

Total surface area: S
Volume: V

59
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329.

330.

331.

332.

CHAPTER 3. GEOMETRY

H=+m’-R’
d
S, =nRm ="
2
S; =nR’

s:sL+sB:nR(m+R)=%nd[m+%)

1 1
V=-S,H=—nR’H
3 3

(e ©

3.33 Frustum fﬁ?l&?&glréﬂa‘j} @e

pre

\, \Q“ of bases:

Heigh

Slant height: m

Scale factor: k

Area of bases: S,, S,
Lateral surface area: S;

Total surface area: S
Volume: V

70



CHAPTER 4. TRIGONOMETRY

Figure 61.

83



CHAPTER 4. TRIGONOMETRY

4.3. Signs of Trigonometric Functions

379. Sin | Cos | Tan | Cot | Sec | Cosec
Quadrant
a o o o o o
I + + + + + +
I + +
111 + +
v + +
380.
y
y coS o
sin o sec a CO! a

+ o+

Py e\l\g

(©
pag©

Figure 65.
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CHAPTER 4. TRIGONOMETRY

1-10tan’ o+ 5tan*
425. cot5o=——— = 28R O
tan’ oo —10tan’ o+ 5tan o

4.12 Half Angle Formulas

426. sin%z + 1-cosa

P(@ﬂ\ COt@ %lﬂ& =1+Cosa=CSCOL+C0tOL

1-cosa sin o

4.13 Half Angle Tangent Identities

o
2tan —
430. sino = 2

o
1+tan®>—
2

94



CHAPTER 4. TRIGONOMETRY
. T o
448. 1+sinao = 2COSZ(Z—EJ

449, l1-sino = 25in2(£—g)
4 2

4.15 Transforming of Trigonometric
Expressions to Sum

450. sino-sinf=

cos(o.—B)—cos(a. +B) CO ‘U\(
2 t%sa\e |

451. cosa-cos B . B

( @\i\ < aﬁ,ﬁg@u

tan o+ tan 3

453. tano-tanf=
cota+cot 3

cot o+ cot B

454, cota-cotP=
tan o +tan 3

tan o + cot
455. tano-cotf =—B
cota+tan 3

97



CHAPTER 4. TRIGONOMETRY

4.16 Powers of Trigonometric Functions

456. sin? o =1790%2%
2
457, sin3a:3sma—sm3a
4
458, Sin4a=cos4(x—4c032(x+3
8
459, sinsa:1051na—551n30t+sm50t

¢ 10-15c0s 20 =)
460. sin a=—m*§g@&%_?)3%

ﬁ
1+COSZOL 0

3cos o+ cos 3o

462. co
4
463, cos’ o= cos 4o +4cos 20 +3
' 8
464, cos® o= 10cos o+ 5sin 3o + cos 50
' 16
465. cos® o= 10+15co0s 20, + 6cos 40, + cos 6a

32

98
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CHAPTER 4. TRIGONOMETRY

469. Inverse Cotangent Function
y =arccotx, —o0<x<00, 0<arccotx<m.

470. Tnverse .@mn -‘ ?)3%
\@‘wsec X, X eéw’,}_&:b@),oarc secx € {O,gj U (g, n}.

PN gage ™

Figure 70.
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CHAPTER 4. TRIGONOMETRY

471. Inverse Cosecant Function

y =arccscx, X € (— 00, — l]u [l,oo), arccscx € {—g, 0) ) (0, g}
y
s
2 y = arccsc x
g

NOe o
ieW “OmF'g””Z £3°
P(e},w Pr &gﬁues of Inverse

Trlgonometrlc Functions

472. 1 ﬁ \/5
X 0 — = | = 1
2 2 2
arcsinx | 0° 30° 45° 60° | 90°
arccosx | 90° 60° 45° 30° | 0°
L 2| 45
X -— | -—— | - | -1
2 2 2
arcsinx | 309 _ 45° | —60° | 20
arccos x 120 135° 150° 180

102



CHAPTER 4. TRIGONOMETRY

o 1
493. arctanx = E —arctan—, x>0.
X

T 1
494, arctanx= _E —arctan—, x<0.
X

1
495. arctanx =arccot—, x>0.
X

1
496. arctanx =arccot——T7, x<0.
X

497. arccot(—x)=m—arccotx

T
498. arccotx-——arctanx NO"

e ﬁmgffl@ ©

P pad

00. arccotx=m—arcsin

, X<0.

\/1+x2

501. arccotx=arccos

X
V1+x®

1
502. arccotx=arctan—, x>0.
X

503. arccotx=m+arctan—, x<0.
X
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CHAPTER 7. ANALYTIC GEOMETRY

609. Midpoint of a Line Segment

X, +X
X, =——=, A=1.

7.2 Two-Dimensional Coordinate System

Point coordinates: x,, X,, X,, Y,> V1> Vs
Polar coordinates: r, @

Real number: A

Positive real numbers: a, b, ¢, u\(
Distance between two points: d

Area: S Sa\e .

B(x, y,)

A(x,, v,)

Figure 88.
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CHAPTER 7. ANALYTIC GEOMETRY

7.3 Straight Line in Plane

Point coordinates: X, Y, X, X, X;> Vo> V;> @;> @y5 «o
Real numbers: k,a,b, p,t,A,B,C, A, A,, ...
Angles: o, B

Angle between two lines: ¢

Normal vector: n

—

Position vectors: t, a, b

622. General Equation of a Straight Line
Ax+By+C=0 u\(

623. Normal Vector to a Straight L1

The vector 1i(A, B) is nﬂz@) %+ C=0.
\ o) 9)

w £,

Figure 98.

624. Explicit Equation of a Straight Line (Slope-Intercept Form)
y=kx+b.

139



CHAPTER 7. ANALYTIC GEOMETRY

The gradient of the lineis k=tana.

y

Figure 100.

140



CHAPTER 7. ANALYTIC GEOMETRY

y

Figure 103.

142
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CHAPTER 7. ANALYTIC GEOMETRY

y
st

P(x,, ¥,)

0 X

631. Vertical Line

xoa ol
' eom Y
632, éwnﬁl{lge 'X_B

633. Vectgi@'t n of a Straight Line
r=a-+tb,
where
O is the origin of the coordinates,
X is any variable point on the line,
a is the position vector of a known point A on the line,
b is a known vector of direction, parallel to the line,
t is a parameter,

N
r =O0X is the position vector of any point X on the line.
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CHAPTER 7. ANALYTIC GEOMETRY

y
—b
——— A
X
e 7
0 X
Figure 106. O -u\(

G
634. Straight Line in Parametric F rtesa\e
{x =a, +tb, “6 3%
R & O\ 3
( e\, \ ,y)are th @inﬁesBOf any unknown point on the line,
P (a,,a &oordinates of a known point on the line,

(bl, bz) are the coordinates of a vector parallel to the line,
t is a parameter.

145



CHAPTER 7. ANALYTIC GEOMETRY

_ |D*+E’—4AF
24

7.5 Ellipse

Semimajor axis: a
Semiminor axis: b

Foci: E(-¢,0), E(c,0)
Distance between the foci: 2¢
Eccentricity: e

Real numbers: A, B, C, D, E, F, t \e ‘CO .

Perimeter: L
Area: S NO‘@S

\
e\i\@\%n OxéElhps&%-‘?ﬁdQ,rm)

Figure 115.
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CHAPTER 7. ANALYTIC GEOMETRY

z
Blx, ¥, 2)
Clx %02y
Ay Y,29)
0 Y
A>0 e IC

A<0

Figure 125.
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CHAPTER 7. ANALYTIC GEOMETRY

672. Midpoint of a Line Segment
- -+ -
XO:XI—ZXZ’YOZYIZYZ)ZOZZI Zz,}\,zl.

673. Area of a Triangle
The area of a triangle with vertices P,(x,,y,,z,),

Pz(xz’Ysz)’ and PS(XS’Y3’Z3) is given by

2

2 2
YI Zl 1 Z1 Xl 1 Xl Yl 1
S=—1ly, z, 1 +z, x, 1 +x, vy, 1

2
y; z; 1 z; X; 1 X; y; 1

674. Volume of a Tetrahedron Q U\(

The volume of a tetrahedron with vertices

‘15 given by

X3—=Xy Y37VYs Z37Z,
Note: We choose the sign (+) or (—) so that to get a positive
answer for volume.
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CHAPTER 7. ANALYTIC GEOMETRY

676. Normal Vector to a Plane
The vector n (A, B, C) is normal to the plane

Ax+By+Cz+D=0.

z

n(ABC)

P age Figure 127.

677. Particular Cases of the Equation of a Plane
Ax+By+Cz+D=0

If A =0, the plane is parallel to the x-axis.
If B=0, the plane is parallel to the y-axis.
If C=0, the plane is parallel to the z-axis.
If D=0, the plane lies on the origin.

If A=B=0, the plane is parallel to the xy-plane.

If B=C=0, the plane is parallel to the yz-plane.
If A=C=0, the plane is parallel to the xz-plane.
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CHAPTER 7. ANALYTIC GEOMETRY

y

G
X FINQ‘@Sa;e%
Gi,Z. et&x: le%() O-‘ ?)
P ( e =x,+as gz ’
wzherze E::ys,:)catre the coordinates of any unknown point on

the line , the point P(xl,yl,zl) lies in the plane, the vectors
(a,,b,,c,) and (a,,b,,c,) are parallel to the plane.

170



CHAPTER 7. ANALYTIC GEOMETRY

NoW©

. (OW\Fig 3. "
P (G}“-‘?%f;ﬂ% e

A,x+B,y+C,z+D, =0 are parallel if
A_B_G
A2 BZ CZ

685. Perpendicular Planes
Two planes A x+B,y+C,z+D, =0 and

A,x+B,y+C,z+D, =0 are perpendicular if
AA,+BB,+CC,=0.

686. Equation of a Plane Through P(x,,y,,z,) and Parallel To
the Vectors (a,,b,,c,) and (a,,b,,c,) (Fig.132)

172
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CHAPTER 7. ANALYTIC GEOMETRY

a, bz <
X=X YooY 2,77
a, b, ¢, |=0.
a, bz ¢

Parallel Line and Plane
"N YN 275 and the plane
a b c

Ax +By+Cz+D=0 are parallel if

0A1;+Bb+Cc:0. \e ‘CO ‘\)\(

The straight line X

Figure 140.
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CHAPTER 7. ANALYTIC GEOMETRY

699. General Quadratic Equation
Ax’ +By® + Cz* + 2Fyz + 2Gzx + 2Hxy + 2Px + 2Qy + 2Rz + D=0

700. Classification of Quadric Surfaces

Case | Rank(e) | Rank(E) A k signs Type of Surface
1 3 4 <0 Same Real Ellipsoid
2 3 4 >0 Same Imaginary Ellipsoid
3 3 4 >( | Different Hyperboloid of 1 Sheet
4 3 4 <0 | Different Hyperboloid of 2 Sheets
5 3 3 Different Real Quadric Cone
6 3 3 Same Imaginary Quadric Cone
7 2 4 <0 Same Elliptic Paraboloid \
8 2 4 >0 | Different Hyperbolic Parabgleid | \
9 2 3 Same RealgElligtic Cylihddr®
10 2 3 Same WiptT{Cylinder
11 2 3 Djffererk (= erbolic Cylinder
12 2 2 P WP’ R&%ﬁng Planes
13 2 \ \ |V Same agi secting Planes
14 1o % V' A v “Parabolic Cylinder
15,y @N v 2 AL Y Real Parallel Planes
3&, 1 24 > Imaginary Parallel Planes
17 1 \ 'alu Coincident Planes
Here
AH G A HQUP
H B F Q
e=|H B F|,E= , A=det(E),
G F C R
G F C
P Q R D

k,,k,,k, are the roots
A-x H G
H B-x F |=0.
G F C-x

o

f the equation,
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CHAPTER 7. ANALYTIC GEOMETRY

709. Real Elliptic Cylinder (Case 9)
2 2
X Yy
PO

O
oW f«
P(e}!) Imag lﬁ@&)ﬁﬁder (Case 10)

—+—=—1
a’ b’

711. Hyperbolic Cylinder (Case 11)
2 2
S
a’> b’

186



CHAPTER 7. ANALYTIC GEOMETRY

z

e

X FI @t
715, R ilﬁ Qnes N% O‘ ?)3%
ooV T age &

716. Imaginary Parallel Planes (Case 16)

2
X

— =1
a2

717. Coincident Planes (Case 17)
x> =0

188



CHAPTER 8. DIFFERENTIAL CALCULUS

728. Linea Functlon
y=ax+b, xeR, a=tana is the slope of the line, b is

the y-intercept.

192



CHAPTER 8. DIFFERENTIAL CALCULUS

y = arcsinh x

Figure 169. O
. e
744. Inverse Hyperbolic Cosine Fun %ésa

y =arccosh x, x €[l oo)NO

ol
reN pa@ezl? h

Figure 170.

745. Inverse Hyperbolic Tangent Function
y =arctanh x, xe(~1, 1).

204



CHAPTER 8. DIFFERENTIAL CALCULUS

759. lim =1
x—0 X

760. limM=l
x—0 X

X—>00

761. lim(l+lj =e
X

o

762. lim(1+£j =e
X

X—>0

763. lima*=1 a\e _CO .

8 3 %eqnutmgnd PZ@UQ
pYe Func\? Qs

Independent variable: x
Real constant: k
Angle: o

764. y'(x)=lim flx + Ax)~f(x) =lim Ay _dy

Ax—0 AX a0 Ax  dx

209



CHAPTER 8. DIFFERENTIAL CALCULUS

775. E(c)zo

776. %(x)=1

777. d%(ax+b)=a

778. dix(ax2+bx+c)=ax+b

779. dix(xn)—nx ! \e CO -u\(

d n O‘esa ‘

780. d—(x-“)=——mN 38

eN\EYL__ Lo ?
prMlgan

782. d%(&)zﬁ

783. %(‘&)1%/;__1

784. dix(lnx):i

785. ix(logax —Xlna,a>0,a¢1.

212



CHAPTER 8. DIFFERENTIAL CALCULUS

797. dix(arccotx): e

798. i(arcsecx)= !

dx |X|\/ x’ -1

799. i(arccscx):— !

dx |x|«/ x* -1

800. i(sinh x)= coshx

X

801. i(coshx) =sinhx

dx O"e

804. i(sech x)=—sech x - tanh x

X

805. i(csch x)=—csch x - coth x

dx
806. i(arcsinh X)= !
X x*+1
807. 4 (arccosh x)= !
X x’ -1



preV!

830.

831.

there eng‘sf al co tai §
é\N orall x 18.177).

CHAPTER 8. DIFFERENTIAL CALCULUS

= f(x)

Figure 177.

G
Local extrema 5{ Sa\e

A function f(x) ha,

m at 33@ only if

A fu@(ag'-as alocal minimum at x, if and only if

there exists some interval containing x, such that
f(x, ) <f(x) for all x in the interval (Fig.177).

Critical Points
A critical point on f(x) occurs at x, if and only if either

f'(x, ) is zero or the derivative doesn’t exist.

First Derivative Test for Local Extrema.
If f(x) is increasing (f’ (x) >0) for all x in some interval

(a,x,] and f(x) is decreasing (f'(x)<0) forall x in some
interval [xl,b), then f(x) has a local maximum at x,
(Fig.177).
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CHAPTER 8. DIFFERENTIAL CALCULUS

8.7 Differential

Functions: f, u, v

Independent variable: x

Derivative of a function: y'(x), f'(x)
Real constant: C

Differential of function y =f(x): dy
Differential of x: dx

Small change in x: Ax

Small change in y: Ay

838. dy=y'dx

839. f(x+Ax)= AXN 0‘@5

Figure 178.
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CHAPTER 9. INTEGRAL CALCULUS

(ax +b)™"

880. [(ax+b) dx= NevEy

+C,n=-1.

881. jg =In|x| + C
X

882, [~ ~Ligax+b+c
ax+b a

883. Jax+bdx:3x+bc_2adln|cx+d|+c
cx+d c C \(
884. j( & I+ ¢, axb. \e (;O-u

x+a)(x+b) a— b |x+a|"esa

887. j _Lplatbx] o
x(a + x) a | x |

88s. j—z—i+31na+bx +C
(a+bx) ax a’ X

889. J— 12(1n|a+bx|+ a )+C
a+bx) b a+bx
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CHAPTER 9. INTEGRAL CALCULUS

945. J‘(xz—az)%dx:—g(ZXZ—SazNxz—az+
: x++4x>—a’

+3iln +C
8

2
946. a’—x’dx = a’—x +a—arcsz+C
ot -xdx=o )

a

047. [xva’ —x'dx=-~(a’-x')? +C

948. J.x vJa’—-x'dx = x —a’ a -x’ +—arcsm— (‘O U\(
e,S

949. —x
-‘ a+
(@3’)\ I —arcsm XiC
a
951. '[ =arcsinx + C
1-x°
952. '[ 2—sm—+C
a’—x a
953. | XX e ox+C
2 2
954, J. X dx - X a’—x’ +a—arcsin§+C
a’—x’ 2 2 a
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CHAPTER 9. INTEGRAL CALCULUS
) 1 . 3
975. Ism xcosxdx:gsm x+C
. 2 1 3
976. Ismxcos xdx=—5cos x+C

977. Isinzxcosz x dx zf—isin4x+C
8 32

978. J.tan xdx = —ln|cos x| +C

i 1
979. .[cs(:zzdx=cosx+c=secx+C CO U\(
52\€

080 [0 g - ] X T @REC Q
(é\h@l\‘xdx g o 049 of 32

982. .[cotgx lr%nx|+€

983. ICOSX X=— +C=—-cscx+C
sin” x sinx

984. JCOS de lntan +cosx+C
sinx

985. J‘cot2 xdx=-cotx—-x+C

986. j

= ln|tan x| +C
cosxsinx
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CHAPTER 9. INTEGRAL CALCULUS

1008. Jcschx coth xdx =—cschx +C

9.6 Integrals of Exponential and Logarithmic
Functions

1009. je"dx=e* +C

1010. [a* dx-E+C U\(
1011. fe™ dx——+C NO‘@S

1013. jlnyg xInx—x+C

1014. j

—ln|lnx|+C
xIlnx

Inx 1
1015. Inx dx = x™" —— [+ C
'[X X [n+1 (n+1)2}r

1016. .[ea" sinbx dx = asmbyi _zZCOSbX e +C
a +

242



CHAPTER 9. INTEGRAL CALCULUS

n-1

I sinh™* x cosh™ xdx
n+m

1026. Itanh“ xdx——Ltanhn 1x+jtanhn 2 xdx, n#1.

n—1

1027. J.coth“ xdx——Lcothn 1X+J.cot "2 xdx, n#1.

n-1

n-2 _
1028. J.sech“xdX _ sech" “xtanhx . 2

Jsech“_zxdx ,n=l.

co V¥

n—1 n—1

1029. Jsm xdx——lsm xcosx+

1030. A @"‘e
I sin” x _‘ ((669—&
p(@i‘? 027

sinx +n—2J- dx

sm \é

cos xdx

1032.
J‘cos X (n—l)cos“‘lx n-1

sin™! xcos™ ' x

1033. .[sin“ xcos™ xdx =

n+m

jsin“ x cos™ % xdx

+
n+m

sin™ ' x cos™" x

1034. .[sin“ xcos™ xdx =—
n+m
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CHAPTER 9. INTEGRAL CALCULUS

1063. Fundamental Theorem of Calculus

[i()ix = E(x)° = F(b)- F(a) if Fi(x)=£(x).

1064. Method of Substitution
If x =g(t), then

() = [ (o))t

where

c=g'(a), d=g"'(b).
1065. Integratlon by Parts O U\(
.[udv uv] jvdu Sa\e .C

1066. Tra €zo 3%
. WY
525
‘?‘e\' pa@ “ %
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CHAPTER 9. INTEGRAL CALCULUS

o If I f(x)dx is convergent, then J‘ g(x)dx is also
convergent,

. If j g(x)dx is divergent, then Jf(x)dx is also divergent.
1075. Absolute Convergence

If I |f (x]dx is convergent, then the integralJ‘f (x)dx is abso-

1076. Discontinuous Integrand % ‘CO *
Let f(x) be a function which is ﬂé? e interval
[a,b) but is discontinu en

Q\K

lutely convergent.

Figure 187.
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CHAPTER 9. INTEGRAL CALCULUS

”f(x,y)dAS ”f(x,y)dA

y

L

0 X

Figure 191. e CO U\(

1084.1f f(x y)> 0 onR and over a ng
\, @ﬁ US ist un@ f reglons R and S.
PeY o a})}é

Figure 192.
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1132.

CHAPTER 9. INTEGRAL CALCULUS

Length of a Curve

L:.l.ds:T%( ){dt j\/(i’jl +(%T +(%j2 dt,

o

where C ia a piecewise smooth curve described by the posi-
tion vector T(t), a <t<p.

If the curve C is two-dimensional, then
B 2 2
L:jds_j ar )(dt j\/(gj +(ﬂ] dt.
< J | dt syl dt dt
If the curve C is the graph of a function y =f(x) in the x“\‘

plane (a <x<b), then
a\e €0

L= j 1+( ) NO‘
ﬁa(che in ig@) @3& 3%

where the curve C is given by the equation r=r(0),
o <0< in polar coordinates.

Mass of a Wire
m= Jp(x,y,z)ds ,
C

where p(x, y,z) is the mass per unit length of the wire.
If Cis a curve parametrized by the vector function

f(t)=<x(t), y(t), z(t)>, then the mass can be computed by
the formula
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CHAPTER 9. INTEGRAL CALCULUS

where () is the fluid velocity.

1161. Mass Flux (across the surface S)
@ = f{pv(¥)-ds
S
where F=pv is the vector field, p is the fluid density.

1162. Surface Charge
Q= ”.cr(x,y)dS ,
S

where o(x,y) is the surface charge density.

1163. Gauss’ Law u\(
The electric flux through any closed surfac\@rfﬁo@)ﬁal

to the charge Q enclosed by the %
®= ﬁE dS NO{ -‘ ?;3%
\m‘ne electrj
P ( e\, E is :&g: e of the electric field strength,

€, = 8 85x107"? — is permittivity of free space.
m
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CHAPTER 10. DIFFERENTIAL EQUATIONS

1172. Population Dynamics (Logistic Model)

P _ kp(l _ 3) ,
dt M
where P(t) is population at time t, k is a positive constant,

M is a limiting size for the population.

The solution of the differential equation is
( ): MP,
P, +(M-P,)e™
lation at time t=0.

, where P, =P(0) is the initial popu-

o VK
10.2 Second Order Ordinary D'%W'&;

Equations NO‘G 3%
1173. H ﬁe‘u inear E ns@ﬁ C,o?r?stant Coefficients
P ( e\, \© 1 ?: qy = G%
T e quatlon is

If A, and A, are distinct real roots of the characteristic
equation, then the general solution is

y=C,e"™ +C,e", where

C, and C, are integration constants.

IfA =h,= —% , then the general solution is
Py
2

y= (C1 + sz)e

If A, and A, are complex numbers:
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Chapter 11
Series

11.1 Arithmetic Series

Initial term: a,

Nth term: a_ U\(

Difference between successive terms: d \ e CO .
a- '

Number of terms in the series: n

Sum of the first n terms; O
\ﬁ@é@g

1186. a, = 2t T8t

1187. s, = al-lz-an e 2a,+(n—-1)d
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CHAPTER 11. SERIES
1248. f(x)= a?" + i(an cosnx +b_sinnx)
n=1

1249, a =1

=— If(x)cosnx dx
TE—T[

1250. b, = 1 J-f(x)sinnx dx
T -
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CHAPTER 12. PROBABILITY

1260. Range of Probability Values
0<P(A)<1

1261. Certain Event
P(A)=1

1262. Impossible Event
P(A)=0

1263. Complement
P(A)=1-P(A)

1264. Independent Events

P(A/B)=P(A), a\e CO .

P(B/A)=P(B)

1265. Additongyl elwent Eve ‘3%
‘ﬁ m,})?)o O ?)

P ( a%é Mul Cag@e for Independent Events

1267. General Addition Rule
P(AUB)=P(A)+P(B)-P(ANB),
where
A UB is the union of events A and B,
A N B is the intersection of events A and B.

1268. Conditional Probability
P(A/B)= P(ANB)

P(B)

1269. P(ANB)=P(B)-P(A/B)=P(A)-P(B/A)
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