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ADVANCED MATHEMATICS FORMULA SHEET

The formulae below may assist you. This is not a comprehensive list. You are of course free to use
formulas that do not appear on this list.

MODULE 1 INTEGRATION

Approximate area = %[f (X)) +2F(x)+2F(x,)+...+2F(x, ;) + F(x,)]AX

U=[f(x)+ f(x,)+...+ F(x,)]Ax

for f increasing
L=[f(x,)+ f(x)+...+ f(x,,)]AX

b
K _ bk+1 _ ak+1
-!CX dx_c(k+1 k+1)

Vol = E‘T y>dx or ﬂj‘ x? dy

MODULE 2 DIFFERENTIATION

Function Derivative

X" nx"*

sin x COS X

COS X —sinx

tan x sec’ x

cot x —cosec’x

Secx sec x.tan x

COSecC X —COSec X.cot X

f(9(x)) f'(9(x)).9'(x)
f(x).9(x) g(x).f'(x)+ f(x).9'(x)
f(x) g(x).f'(x)— f(x).9'(x)
9(x) [9()f

dy _dy du

dx du dx

rad =180

S=réd

Area of sector = %rze = %rS

h—-0 |

lim
h—0 h
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MODULE 3 VECTORS

|g| = X2 +y?+7?

IQJ
1=

cosf = ==

_|ax +by, +cz, +d|

|

=3

d(P;7)

‘ Ja? +b? +c? ‘
OP =OA+tAB

OP =0A+tAB +sAC
ax+by+cx+d =0

MODULE 4 MATRICES

b d -b
If A= a .then A -1 where A = ad —bc
c d Al-c a

cosd -sin@

sing coséd

1 k .

0o 1]~ (Shear parallel to the x axis.)

MODULE 5 NUMERICAL METHODS
_af(b)-bf(a)
1= {(b)- f(a)
) f(x,)

=X -
n+l n f.(xn)

X _ Xn f (Xn—l) - Xn—l f (Xn)
T (X) — f(X,)

y=f(Xo)+(X=%p) F[Xp, %]

y= f(XO)+(X—XO)f[XO,Xl]+(X— XO)(X—Xl)f[XO,Xl,XZ]

f (X, +5p) = f(x,)+SAf, +

s(s—1)A*f, . s(s—1)(s—2)A%f,

2! 3
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MODULE 6 ELEMENTARY LOGIC AND BOOLEAN ALGEBRA
A system (B,+,e, 0, 1) is a Boolean algebra if

| (va,beB) (a+beBandaeb <B)

Il (vaeB) (a+b=b+aand aeb=bea)

Il (VvaeB) (a+0=aandael=a)

IV (VaeB) (3aeB) (a+a=1and aea=0)

v (Va,b,ceB) [a+(bec)=(a+b)e(a+cC) and ae(b+c)=(aeb)+(aec)]

On the basis of | to V the following theorems can be proved:
1. at+a=a ; aea=a

2. 0Oand 1 are unique

3. a+l=1 ;ae0=0

4, (Va e B)(a is unique)

5. a+aeb=a and ae(a+b)=a

6. (vVaeB) (@a=a)

7. a+(b+c)=(a+b)+c and ae(bec)=(aeb)ec

8. a+b=aeb and aeb=a+bh

9. a+aeb=a+b and ae(a+b)=aeb

Implications

P=7

Contrapositive q=7p Law of Implication puq
Opposite p=0 Converse q=0p
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ARISTOTELIAN SYLLOGISM

Modus Ponens Modus Tollens
pP=q P=q
p q
.. S p
Disjunctive Syllogism Hypothetical Syllogism
puq
D (p=0a)n(@=r)
~.q Lp=>r
MODULE 7 PROBABILITY, PERMUTATIONS AND COMBINATIONS
Axioms

Let S be a sample space. Then
I 0<P(E) < 1foreveryeventEof S
1 P(S)=1

i P(EuUF)=P(E) + P(F) foreventsEand FIifENF= ¢

Definitions and Theorems
P(¢)=0 P(A)=1-P(A) P(AuB)=P(A)+P(B)-P(AnB)

P(ANB)

P(AIB) =" Fs

P(AnB)=P(A).P(B) iff Aand B are indepedent

Miscellaneous
np _ n! c — ny__ nl
" (n-r)! " Ar) (n-r)ir!

P(E) = % (events equiprobable)

ANB=AUB AUB =

>|
D
o)
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