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Vectors

Scalar product a-b = |al||b|cosb

ax b = |a||b|sinf A
= (a.2b3 - aszb,)i + (azb; — a,b3)j + (a1b, — azby)k

Vector product i j k
=|la; a, as
by by bs

a a a
Stﬁz:zr a- (b Xc)=ay(byc3 — bscy) + az(bscy — bycs) — bi bi bz
product + as(bic; = bycy) i €y C3
1 g —_—
Area of a general triangle ABC Area = = |AB X A
Area of a general parallelogram ABCD Area = |AB x AD|
Volume of parallelepiped V=la-(bxc)
1
Volume of tetrahedron ~ V ==la" (b x )|
Vector equation of a straight line passing r=a+ib
through point a and parallel to vector b r—-a)xb=0
o , X
Direction cosines of the l=cosa=—,m=cosf = L'n = cosy = Z
line parallel to the vector la| la| |a|

a=xi+yj+zk
P+m?2+n?=1

rn=p

Equation of a plane ax+by+cz=d

where n = (a, b, ¢) is the normal vector to the plane

(a—c)-(bxd)
|b x d|

Shortest distance between two skew-lines
ri=a+ibandr, =c+pud
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Conic Sections

Parametric equation of a curve

Parabola

Cartesian equation of a parabola

Parametric equations of a parabola

Focus, S, of a parabola

Directrix of a parabola

Eccentricity of a parabola

Vertex of a parabola

Equation of the tangent to the general
parabola

Equation of the normal to the general
parabola

Hyperbola

Cartesian equation of a rectangular
hyperbola

Parametric equation of a rectangular
hyperbola

Equation of the tangent to the general
rectangular hyperbola

Equation of the normal to the general
rectangular hyperbola

x =p(t),y =q(t)

y? = 4ax

x = at?,y = 2at,t € R

S=1(a0)

x+a=0

e=1

(0,0)
ty = x + at?

y + tx = 2at + at?

xy = c?

c
x=ct,y=?,tER,t¢O

x +t2y = 2ct

t3x —ty=c(t*—1)

000
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Cartesian equation of a
hyperbola

Parametric equations of a
hyperbola

Foci of a hyperbola

Directrices of a hyperbola

Eccentricity of a hyperbola

Equations of the tangent to
the general hyperbola

Equations of the normal to
the general hyperbola

Cartesian equation of an ellipse

Parametric equation of an ellipse

Foci of an ellipse
Directrices of an ellipse

Eccentricity of an ellipse

Equation of the tangent to the
general ellipse

Equation of the normal to the
general ellipse
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axsinht + by cosht = (a? + b?) sinht cosh t

xZ yZ

2 !
x = tacosht,y =bsinht,t eR
OR
x =asecH,y =Dbtané,
T
—n<6<ml # ii

(ae, 0)

x =+

oQ

e>1,b2=a%E?-1)
aysinht + ab = bx cosht

OR

bxsecd —aytan8 = ab

Ellipse

2 y2

ﬁ:

X

;4‘ 1

x=acost,y=bsint,0<t<2m

(fae, 0)

x ==

®|Q

0<ex<1

bx cost + aysint = ab

axsint — bycost = (a? — b?) costsint
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The t-formulae

2t 0 1—t? 2t
1+ ¢2 T Ty 1—¢2

6
When t = tan;: sinf =

Taylor Series

" " )
fx+a) = f@ + f'(@)x +f(> 2 @ s fP@

3! r!
1 " (r)
f(x)=f(a)+f'(a)(x—a)+f2(,a)( —a)’ + f3(,)( a)® + - +f ()(x—a)r+
Limits
Given hm f(x) =L andlimg(x) = }cifé(f(") +g)=L+M

lim cf (x) = cL
x—a

limf()g(x) = LM

ForM # 0, lim L& = L
"xsag(x) M

Series Solution of% =f(x,y)

dy| | (x—x)?d’y|  (x—x)°d’
y=yo+ =Xl 2 dx? T
Xo X0
dy| x*d?y| x3d3y
Whenx, =0,y = y0+x— +?W 5@0
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Methods in Calculus

n

d"u dn- "y
dx" kZ: k) dxk dxn—Fk

Leibnitz’s theorem for nt" derivatives

L’Hospital’s Rule

For functions f(x) and g(x) if either
lim f(x) = lim g(x) =0,
x—-a x—-a

or limf(x) = o and limg(x) = o
x—a x—-a

then, if lim £ exists, lim 22 = {jm £&

x—a g9(x) x»agd(x) x-agrx)

If lim f(x) exists, then lime/® = 3%/ ™
x—a x—-a

Weierstrass Substitution

2

1+t2dt

X
t = tanE,:> dx =

Function Substitution

sin x

COoS x

tan x

Secx

cosec x

cotx
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Numerical Methods

d —
Euler's method for (d—y) ~ 21 . Yo
approximating solutions for X0 d
first-order differential equations Vri1 =V +h (%)r =012, ..
2 -
Euler's method for (d y) Y1720ty
approximating solutions for dx?J h?
second-order differential , (d%y
equations Yr+1 = 2Yr —Yr—1+h z) =012
: . dy Y1— Y-
Midpoint method for (d_) N
approximating solutions for X0 d
first-order differential equations Vr41 = Veo1 + 20 (d_D r=0,1,2,..

Simpson’s Rule for 2n Strips of Width h

b
1
j f(x)dx = §h(3’0 +4(y1 Y3+t Yono1) 202 + Yo+ o+ Yan—2) + Yan)
a

b
1
f flx)dx = §h((endpoints)+4(odd values)+2(even values))

a
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