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@ Straight Line - Full Formula Sheet (Hidden Formulas
Included)

# 1. Slope of a Line ((LP 60631 2_(I;,600T60IL_)

e Slope (m) = (y2 -yi1)/ (X2 - x1)
If @ is the angle with the positive x-axis:

m=tan 6

(4 Hidden Formula:

e Angle between line and x-axis:
If the line equation is Ax + By + C = 0, slope m = -A/B, and 0 = tan™(-A/B)

s+ 2. Straight Line Equations
(i) Point-Slope Form (Lj6Tef-&fl6 6)1q.6LD)
e y-yi=m(x-Xi)

(4 Hidden Insight:

If the line is vertical (parallel to y-axis): x = constant

[ J
If the line is horizontal (parallel to x-axis): y = constant

(ii) Slope-Intercept Form (&1f16-&60)L 6lq.6ILD)
e y=mx+c

(4 Hidden Trick:

e If the slope is undefined (vertical line), the equation has no y term:

X = constant

(i) Two-Point Form (@\(5 LjerTer 61lq 6)LD)
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o y-yi=(y2-y1)/(xe-x1)) (x - X1)
(4 Hidden Shortcut:

e |[f two points (xi, y1) and (xz, y:) are symmetric about the y-axis:
Xi+x:=0

(iv) Intercept Form ($60)L 6)iq 6)ILD)
o (x/a)+ (y/b) =1
(74 Hidden Twist:

e If the line is equally inclined to both axes (45° or 135°):
a=tb

# 3. Angle Between Two Lines (Q60o1(h CHT(HSE05G Q6L ullevmesst
G&IT6uTLD)

o tanB=|(m:-mi)/(1+mm.)|
(4 Hidden Formula:

e |[f the lines are perpendicular, the product of slopes is -1:
m: Xm:=-1

e |[f the lines are parallel:
m: =m:

#+ 4. Distance Between Two Points (@Q)J6001(h L|6TaT 5155
@enL_ulNeomest HJLD)

o d=((x:-x:)2+ (y2 - y1)?)
(4 Hidden Shortcut:

e |[f the points are symmetric about the origin:
Xi ==X and y: = -y
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& 5. Distance from a Point to a Line

e From (Xo, yo) to Ax+By +C=0:
d = |Ax. + Byo + C| / V(A2 + B?)

{4 Hidden Insight:

e |[f the line passes through the origin (0,0):
C =0, so the formula reduces to:
d = |Axo + Byo| / V(A2 + B

# 6. Equation of a Line Perpendicular to Another Line
e Bx-Ay+k=0

(74 Hidden Trick:

If two lines are perpendicular, the perpendicular bisector passes through their midpoint:
M = ((x: + x2)/2 , (y1 + y2)/2)

# 7. Area of a Triangle ((LP &HCS&M60TE S)60T LITLILIGNTEY)
o Area = (1/2) |xi(y:z - y3) + Xz(ys - y1) + Xs(y: - y2)|

(4 Hidden Formula:

e |[f area = 0, the points are collinear (same straight line).
e Forisosceles triangles, two sides must have equal distances.

# 8. Normal Form (GCHJCS&ITER0T 6111q.6)ILD)
e XxcosB+ysinB=p

(4 Hidden Insight:

e |f the perpendicular distance p = 0, the line passes through the origin.

# 9. Pair of Straight Lines (CHIJG&IT(H&6Metr Gegmig.)
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e Ax?+ 2Hxy + By? = 0 (represents a pair of straight lines passing through the origin)
(4 Hidden Formula:

e Angle between the pair of lines:
tan @ = £\((H? - AB)/(A + B))
e If H? = AB, the lines are perpendicular!

Bonus: Quick Revision Tips:

(1) Vertical Line: No y-term — x = constant

2JHorizontal Line: No x-term — y = constant

JJLine passing through origin: No constant — Ax + By = 0
4] Collinear Points: Area =0

Perpendicular Lines: Product of slopes = -1

_6)Parallel Lines: Slopes are equal

# 9. Pair of Straight Lines (ClHIC&MT(h&afenr Gemig )
Formula:
Ax? + 2Hxy + By?=0

(Represents a pair of straight lines passing through the origin)

4 Hidden Formula:

e Angle between the pair of lines:
tan 8 = +V((H2 - AB)/(A + B))

e Special Case:
If H2 = AB, the lines are perpendicular!
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Limit of a function f(x) is said to exist as x — a when,

Limit fia—h) = Limit f{a+h) = some finite value M.
h—+a" h—>0
(Left hand limit) (Right hand limit)

Indeterminant Forms:

E,E,{Jxm,m—ﬂ:,:ﬂ“.ﬂ“.andT.

0 =

Standard Limits:

: =
Limit SN Limit B0X | jmjt a0~ x

0 X =0 x ¥ ousd ¥
PR | I_ f
Limit SNTX  imit &1 i 00+ iy
T x—0 X T =0 X T x—0 X .
’ X
Limit o4 Limit {921 Limit %=1 _
w— {1+ xpt= = | X ey -Ing'a,ah-l.'_l,
. . xl‘l _EI'I
it X2 e
Xx-a
Limits Using Expansion
2y..2 3.3
(i) EIJ.c=1_|_1n:lrla_|_.1\c In a_x In a, 2-0
1 2 3
2 3
X X X
i e =1+ —+—+—+......
(" 1 2l
2 3 4
X X X
In (1+%) =X — —+ ———+ ... for-1<x<1
(i) n{1+x) E 3 a
¥ ox® X
i SINY =X——+———+.....
() 3 5 7
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x2 x* 8
{v) cosX =1-—+———
A 4 a
i t x J{3+2}{5+
vi gnu= X+—+——
) 3 16
{wii) forjxl<1,neR(1+x)"
n{n—1
=1+nx+ ( ]'xl+
1.2

Limits of form 1%, 0?, o0®

www.TrbTnpsc.com

n(n —1)(n - 2)

1.2.3

Also for (1)° type of problems we can use following rules.

lim [f{x)]

lim (1 +x)'*=g,
x—0 x—a

where f(x) — 1

g(x) + = asx—+a

||rr1a|f|:x:|-1] gixl
[~

Sandwich Theorem or Squeeze Play Theorem:

If fix)<glx)<hix)v e & Limit
Xx—3

fix) = ¢ =Limit 'h{x) thenLimit a(x)= ¢ .
Xx—a3

X—a

METHOD OF DIFFERENTIATION

Differentiation of some elementary functions

d
1. — (¥ = -1

dx
d 1
3. dx (fn x) = ”
6. —(sinx)= cCO5x
i ( )
T. E[SEE ¥)=secx tan x
9. —(tanx)= secix
dx

d )
B. —(COS X)= =3IN X

dx

d
E.d— [cosec x) = — cosec X cot x
X

d
10. — (cot x) = - cosec? x
dx
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Basic Theorems

d d d
1. — (fxg)=* ! 2. — (kfix))=k — f
o re)=f)*g(x el f(x)) ax [0

d
3. dx (f(x) . g(x)) = f{x) g'{x) + q(x) F(x)

ra

4 2 [”"1] _ o) F(x) - f(x)g(x)
T dx | g(x) 92(x)

E-é%[ﬂgwﬂl=mexn91ﬂ

Derivative Of Inverse Trigonometric Functions.

dsin~' x 1 deoos™ ' x 1 for 1 <x<1
= , E o= . TOr = X .
dx V1-x? dx J1-x2
dtan™" x 1 dcot ™' x 1 e R)
- . E o= X e
dx 1+ x2 dx 14+ %2
dsec'x 1 dcosecx
dx |x]dxZ—1 " (O

.1
W = forx e (=w,=1)u (1, =)
|1-:|-|.1x2—1

Differentiation using substitution
Following substitutions are normally used to simplify these expression.

4 T
i Jx2 +a? by substituti = a tan @, wh -— B
(i) ¥< 1a y substituting x = atan 8, where > -*2
n T
(ii) a? —x? by substituting x=asin 8, where - r 8= 2
(iii} x2 g2 bysubstituting =x=asecH wheref [0, ], 0= I
X+4a
(iv) by substituting X =g cos 6, where 8 (0, =].

d—X
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Parametric Differentiation

If y = f{8) & x = g(B) where 0 i tthm—"ll—M
y = fibh) & x = g(B) where 0 is a parameter, then dx _ dxido

Derivative of one function with respect to another

Lety = f(x): 2 = g(x) then o = V1 _ e
y=Hxyz=gthen = Hiex ~ gx)
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If f & g are functions of x such that g'(x) = fix) then,

j fi=)dx = g(=) + c = di {g(=)+c} = f(x), where c is called the constant of
X

integration.

Standard Formula:

. ax+b)""
(i} fax+b}“d1={—']— +c,n#-—1
/ a(n+1)
» F dx |
(i) =— fn{ax+b)+c
" ax+b a
1
(i) ] efdx=— e+
a
o px+g
(iw) a"“EI:I:nc=lﬂ +c,a=0
) p fna
(v]) sin(ax+b)dx=—— cos (ax+b)+cC
- a
) [ 1C.
(wi) cos (ax+ b) dw=— sin {ax+hb) + C
b a
" [ 1
{wii) | tan(ax+ b)dx=— fnsec(ax+ b)+C
a
(wiii) _F cotjax+ b)dx=— /nsinjax +b)+ C
a
1
(ix) I sec? (ax + b)dx =— tan(ax + b) + ¢
d
J cosectox s e
(x) coseciax + b)dx= —_cotfax +b)+ c
d
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L8 X
(xi) J' secx dx = /n (secx + tanx) + ¢ OR fn tan (1 + ;J + £

(xii) J' cosec x dx = fn (cosecx — cotx) + ¢

X
OR /ntan— + ¢ OR — /n (cosecx + cotx) + ¢

(xifi) _[ = sin X ¥C

) dx 1 X
(xiv) —— — =—tfan'— +¢
a~+x" a a

(xv) _[ —I—sec‘ih:
|x|1,|' a® a
(xwi) I%-rn[x-i-ﬂ'x +a” ]4-.:

X +a

dx I|' 2 2
(xvii) I = = X+ 4/X —a *C
dx 1 a+x
(xwiii) j 3 = = fn +0
e Wi e
dx | x—a
(xix) _[ S T =— fn| ., | *C
x*—=a® 23 X+
[ AT e E T oL X
XK a4 =X dx=— ,Ja" —x" +— sin'— +c
2 2 a
/ )
_ x — 3 %+ % +a°
(xxi) _[ X 4+a dx=— X" +a + n a +C
2 \ J
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Integration by Subsitutions
If we subsitute f(x) = t, then f'(x) dx = dt

Integration by Part :

J{f{x}gl{x}] dx = f{x) j'[g{xJ}dx - I[

%tﬂx}}j(g{x}}dx]dx

dx dx .
Integration of type Iaxz -+ bx ‘C"Fa.lraxz = .jnfax‘ +bx+c dx

b
Make the substitution X+—=1
2a

Integration of type

px+q dx'-[,f pX+3 dx,j{px+q]|-..|'ax“+bx+c dx
a

ax* +bx+c ¥ by +C

b
Make the substitution x + 5 =t , then spltt the integral as some of two

integrals one containing the linear term and the other containing constant
term.

Integration of trigpnometric functions

I dx I dx
a+bsin® x OR a+bcos'x
j dx

OR asin® X+ bsinx cosx +coos: x Puttanx=t
I dx ‘[ dx

a+bsinx oR a+bcosx

j dx X

R a+bsinx+ccosx Puttans =t

ja.cnﬁx +b.sinx+c

d
- dx.E N Dry+B—(Drj+c& ed.
f.COSX +mM.sinX +n x.Express Nr=A(Dr) dx[ )+ c& proce
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Integration of type

X+
J‘ﬁ dx where K is any constant.
XK +1

1
Divide Nr & Drby x* & putx + — =t.
X

Integration of type

J‘ dx J dx
r . = }2
(ax+bNpx+q %% (@ sbx+cpfpxq PUPRTATE

Integration of type

dx 1
‘[ax—b X2+ qutr Putaxtb=gs
{ WPx+q
[—/= .
,putx =7

(ax* + bpx® +g t
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Intervals :

Intervals are basically subsets of R and are commonly used in solving

inequalities or in finding domains. If there are two numbers a, b € R such
that a < b, we can define four types of intervals as follows :

Symbols Used

(i) {Open intﬂval ‘(a,b)={x:a<x<b}ie. end points are not included.
) or
(ii) Closed interval : [a, b] = {x : a = x = b} i.e. end points are also
included. []
This is possible only when both a and b are finite.
(iii) Open-closed interval : (a, b] = {x:a < x < b}
(] or 1]
(iv) Closed - open interval : [a, b)=x:a < x < b}

[) or [I

The infinite intervals are defined as follows :

(i) (a, =) ={x:x=>a) (ii) [a, =) ={x:x=a)}
(iii) (—e=,b)={x:x<b} (iv) (o, b] = {x: x = b}
(v) (—wm,m)={x:x e R}

Properties of Modulus :
Foranya,b R
|lal = 0, la| = |-al. |a| = a, |al = -a, |ab| = |a] |b],

a) io
bl Ib|’
Trigonometric Functions of Sum or Difference of Two Angles:

a
|a +.b| <|a] + |bl, |a = b| = ||a]'= [b]|

(a) sin (A + B) = sinA cosB + cosA sinB
- 2 sinA cosB = sin(A+B) + sin(A-B) and
and 2 cosA sinB = sin(A+B) - sin(A-B)
(b) cos (A + B) = cosA cosB ¥ sinA sinB
~. 2 cosA cosB = cos(A+B) + cos(A-B) and 2sinA sinB
= cos(A-B) - cos(A+B)
(c) sin*A - sin’B = cos’B - cos®A = sin (A+B). sin (A- B)
(d) cos®A - sin’B = cos®B - sin®A = cos (A+B). cos (A- B)

cotAcotBF1

(@) cot(ALB) = R cotA

tan A +tanB + tanC—tan A tanB tanC
1-tanAtanB-tanBtanC-tanCtan A

() tan (A+B+C)=
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Factorisation of the Sum or Difference of Two Sines or Cosines:

(a) sinC + sinD = 2 sin cos cD
(b) sinC - sinD = 2 cos C+D 5in C;D
(c) cosC + cosD = 2 cos C+D COS C;D
¢c:b Cc-D
(d) cosC —cosD = - 2 sin 5 sin 5
Multiple and Sub-multiple Angles :
B
(a) cos 2A = cos®A — sin®A = 2cos5*A-1 =1 - 2 sinA; 2 cos®—

2

(]
=‘1+c053,25in’§ =1 - cosi.

) 2tanA 1-tan?A
(b) sin 2A =—2.6052A=—2

1+tan“ A H+tan<A
ic) sin 3A = 3 sinA - 4 sin“A

(d) cos 3A = 4 cos®A - 3 cosA

JtanA-—tan A

e tan 3A =
(e) 1=3tan”A
Important Trigonometric Ratios:
(a) sinna=0 ; cosnn=zx1; tannn=0, wheren < |
R S < B 51
(b) sin or sin 12 - 21@ = Ccos ar cos 12
m '..E+1 . _ bm
cos 15° or cos—— = —= =3sin 75° or sin —— ;
12 2.2 12
tan 1 . 2-/3 =cot75° ; tan75
nig* = = =co “:tan 75"
ﬁ+1
1.|"§+1
= =24./3 =cot 15°
3-1
51 m
(c) sini or sin 18° = L & cos 36° orcos— = JE_H
10 4 5 4
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Range of Trigonometric Expression:

- JaZ+b? zasine+bcosh = ,/a?yb?

Sine and Cosine Series :

sin o + sin (o + B) + sin (o + 2B ) +...... +5in(ﬂ+ﬁp}

= Sinﬂzﬁ sin [fi + L ; 15]
sin%

Trigonometric Equations

Principal Solutions: Solutions which lie in the interval [0, 2x) are called
Principal solutions.
General Solution :

(i) sine=sinu:e=nn+|;—ﬂnawhereue[—g,ﬂ,nel_
(i) cosB=cosa = 0= 2na+ owhere a e [0/, n =1l
m T
(i) tﬂﬂﬁ=tﬂﬂ{£:*ﬁ=l'll‘t+{.tWhEFEﬁE(—?1?J,I'IEl.
(iv) sin® 6 = sin® o, cos®0 = cos® o, AN =fan*o = O8=nnr+
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PERMUTATION & COMBINNATION

Arrangement : number of permutations of n different things taken r at a
n!

(n-r)!

time = "P =nn-1)(n-2)..(h-r+1)=

Circular Permutation :

The number of circular permutations of n different things taken all at a
time is; (n — 1)

Selection : Number of combinations of n different things taken r at a

The number of permutations of 'n' things, taken all at a time, when 'p' of
them are similar & of one type, q of them are similar & of another type, 'r' of
them are similar & of a third type & the remaining n — (p + q + r) are all

n!
different is ———— .
plqg!r!
Selection of one or more objects
(a) Number of ways in which atleast one object be selected out of 'n’
distinct objects is
"Cot "Co "0, + +"C =2"-1

(b) MNumber of ways in which atleast one object may be selected out

of 'p' alike objects of one type 'g' alike objects of second type and
't alike of third type is
P+ 1@+ 1) (+1)-1
(c) Number of ways in which atleast one object may be selected
from 'n' objects where 'p' alike of one type 'q’ alike of second type
and 'r" alike of third type and rest
n—(p + q +r)are different, is
(p+1)(g+1)(r+1)2n-praro_4q
Multinomial Theorem :
Coefficient of x" in expansion of (1 - x)"="""C_(n € N)

Let N = p* q* r*..... where p, q, I...... are distinct primes & a, b, c..... are
natural numbers then :

(a) The total numbers of divisors of N including 1 & N is
=fa+1)(b+1){c+1)......
(b) The sum of these divisors is =

(pP+p'+p 4.+ P+ Q'+ QP+ Q) (PP )
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(c) Mumber of ways in which N can be resolved as a product of two
factors is

) -12-[5 +1(b+1e+1)L...  if Mis not a perfect square
) 1fia+1)b+)c+11+1] if Nis a perfect square

(d) Number of ways in which a composite number N can be resolved
into two factors which are relatively prime (or coprime) to each
other is equal to 2" where n is the number of different prime
factors in M.

Dearrangement :
Number of ways in which 'n' letters can be put in ‘'n' corresponding
envelopes such that no letter goes to correct envelope is n !
11 1A
— ==
120 3t 4!

PROBABILITY

Classical (A priori) Definition of Probability :

If an experiment results in a total of (m + n) outcomes which are equally
likely and mutually exclusive with one another and if ‘m' outcomes are
favorable to an event ‘A’ while 'n’ are unfavorable, then the probability of

m  n(A)
m+n ﬁ

n 1]
et

occurrence of the event "A' = P(A) =

We say that odds in favour of "A’ are m : n, while odds against "A’ are n : m.
P(A) = —— == P(A
(A)= m+n | V)

Addition theorem of probability : P{&_B)= P(A)+ P(B) = F{A~B)

De Morgan's Laws :

{a) (Aw BE=A~B° {b) (A~ BY = A B®

Distributive Laws :

(a) AvBrCl=AuB)n{AuC) BYA~RBUC)={AnB)u(AnC)
iy P{AorB or C) = P(A) + P(B) + P([C)=P(AnB)=P{B nC)=P[{C mA)+
P(A~ B ~C)

(iiy P (at least two of A, B, C occur) = P(B ~ C) + P({C ~ A) + P(A m B)
- 2P(A B ~C)

(i) P{exactly two of A, B, C occur) = P(B ~ C) + P(C ~ A) + P(A ~ B)
-3P(A~ B~ C)

{iv) P(exactly one of A, B, C occur) =

P(A)+ P(B)+ PIC)=2P(B C)=2P(C n A)=2P(An B)+ 3P(AmB n C)

P(A NB)

Conditional Probability : P(A/B) = P(B)
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R el e

Total Probability Theorem : P(A) = ZP{BiJ-P{A"rBi}
Bayes' Theorem : -

If an event A can oceur with one of the n mutually exclusive and exhaustive
events B, B,, ..., B_ and the probabilities P(A/B,), P(A/B_) .... P(A/B ) are

P(B;).P(A/B;)
known, then P(B/A)= =7 B.B_.B

> P(B,).P(A/B)

i=1

Position Vector Of APoint:
let O be a fixed origin, then the position vector of a point P is the vector

ﬁi _If @ and b are position vectors of two points A and B, then,

—_—

AB = b-a =pvofB-pvofA.

DISTANCE FORMULA : Distance between the two points A (3) and B (D)
EAB=‘5—E|

na+mb a+b
== Mid point of AB =

SECTION FORMULA: r ! —_—
m+n 2
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Scalar Product Of Two Vectors: 3.b=|3|| b|cos®, where |3].] b |

are magnitude of @ and b respectively and 8 is angle between @ and b .

]

. -~ a.
Li=jj=kk=1; ij=jk=ki=0 = projection of @0N D = _I b

If g = aji+aj+ak &b = bi+bj+bk thenab = ab. +ab,+ab,

-

The angle ¢ between 3&b is given by COS ¢ = O<dp=<n

|a| |b|"
a.b=0<alb (3=0 b=0)
Vector Product Of Two Vectors:

Ifa &b are two vectors & 6 is the angle between them then 51|3=|5”|3‘5iﬁ5ﬁ )

where 11 is the unit vector perpendicular to both &b such that3b&A
forms a right handed screw system.

Geometrically ‘éib‘ = area of the parallelogram whose two adjacent sides

are represented by a&b .

Fa =31T +32] +33E &b =b1‘i‘ +b2‘j‘ "‘bsﬁ then
i ] kK

axb=|a, a, a;
b, b, b

dxb=0 < dandb are parallel (collinear)

(3#0b=0)i.e.a=Kb, where K is a scalar.
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SOLUTION OF TRIANGLE

a b ¢
sinA  sinB  sinC’
Cosine Formula:

Sine Rule:

(i) cos A = bl + e’ - (i) cosB = ¢ +a’-b
2be 2ca
a’ +b’ - ¢

(i) cosC= ———

2ab

Projection Formula:
(ila=DbcosC + c cosB (ii) b = ¢ cosA + a cosC (iil) c = a cosB + b cosA

Napier's Analogy - tangent rule:

- B-C b-c tﬂ - C-A c-a tE
(i) tan 5 “pac o3 (i) tan > “cra oot

iy ¢ A—B_a—b tE
(iii} tan 5 —a+hcc+ 5

Trigonometric Functions of Half Angles:

A f(s—b)(s—¢) C:' _ ||k. c}{ﬁ a)
(i) sin > be

2 ab
A ls(s-a) B |s(s=b) C  [s(s-¢)
(i) cOs 5 == — icosy = vt cos - = =
A s—b) (s—
(i) tan = G=D)E=0 A  heres=2FP¥C i comi
2 s(s—a) 5(s—a) 2

perimetre of triangle.

2A
(iv) sinA=% -Js(s—a]{s—b][s—c) = 5
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Area of Triangle (A) :

1 1 1
A= EEI:I sinC = Ebc sin A= Eca sinB =.‘,Irs{s—a}l[5—b] (5—1c)

BINOMIAL THEOREM

Statement of Binomial theorem : Ifa,b e Rand n € N, then
(@a+b)y"="C ah® +"C,a~"'b'+"C,a"?b*+..+"C a~'b'+.+"C_a’b"

n

_ Z n Cr a" b’

r=0

Properties of Binomial Theorem :

(i) Generalterm: T ="C a""b"
(ii) Middle term (s) :
(a) If n is even, there is only one middle term,

n+2
which is ) th term.

(b) If n is odd, there are two middle terms,

n+1 n+1
which are 5 th and TH th terms.
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Properties of Binomial Coefficients :
(i) "C,+"C,+"C,+ ot "C_= 2"
(ii) "C,—"C,+"C,—"C_+ ... +(-1)y"C_=0

(i)  "C,+°C,+C,+...="C, +°C,+"C_+ .. =2

n
C, n—r+1
n =
G r

(iv)  "C,+"C,_, ="™C (v)

Binomial Theorem For Negative Integer Or Fractional Indices

(1+x)"=1+nx+ n[r12;1) X2 + n(n—;}gn—z)
nn-1Hn-2).......n—r+1) o+
r!

n(N=1)(N=2).......(n—r+1)

e 7 rl K
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@ 7th Chapter — Determinant Properties
1. Interchanging two rows/columns:
= Changes the sign of the determinant.

2. If two rows/columns are identical:

= Determinant = 0.

3. Multiplying a row/column by a constant:

= Determinant gets multiplied by that constant.

4. Adding/subtracting a multiple of one row/column to another:

= Determinant remains unchanged.

5. Determinant of a triangular matrix:

= Product of diagonal elements.
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& Logarithm Properties

1. logs(1) =0

2. log,(a) = 1

3. log.(xy) = log.(x) + log.(y)
4. log.(x/y) = loga(x) - loga(y)
5. 10gs(x") = n x 10ga(X)

6. Change of base: log,(b) = log(b) / log(a)
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& Exponential Properties

1. a%=1(@#0)

2. a' =a
3. amx gh=gmn
4 am/a"=am"

5. (@am)"

amn

6. (ab)"=a" x b"
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& Partial Fractions

For proper fractions:
e Linear factors: A/(x - a) + B/(x - b)
e Repeated linear factors: A/(x - a) + B/(x - a)* + ...

* Quadratic factors: (Ax + B)/(x* + px + q)

For improper fractions:

e Divide first, then apply partial fractions.

& Binomial Expansion

For (a + b)™

Coa" + C4a" 'b + C,a" %b? + ... + C b"

Where C, = n! / (r!/(n - n)!)
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& Logarithmic Expansion (log(1 + x))

log(1 +x) =x-x/2+x*/3-x*4 + .. (x| < 1)

& Exponential Expansion (e¥)
e*=1+x+x%/2 +x3/3! + ..

(v) If the determinant is in cyclic symmetric form and if m is the difference between the degree of the
product of the factors (obtained by substitution) and the degree of the product of the leading diagonal

elements, then:
1. If mis 0, the required factor is a constant k.
2. If mis 1, the required factor is k(a + b + ¢).

3. If mis 2, the required factor is k(a® + b® + c”) + I(ab + bc + ca).
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