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Basic Mathematics used in Ph ysncs
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+ Quadratic equation

-b+b? - 4dac

Roots of ax? + bx + c=0 are x= o

b
Sum of roots x, + x, = ——; Product of roots xx, = £
a a

+ Binomial theorem

nn-1) , nln-1n-2) .
= Xt X +
(1% =1 -nx + n(n—l)xg_n(n—l){n-?.')xa R
2 6
If x<<1 then (14x)"~1 + nx & (1-x)"~ 1-nx

¢ Logarithm

(1+x)* = 1 + nx +

m
log mn = log m + log n log — =log m-log 1
n .
logm" =nlog m log,m = 2.303 iog,,m
log2 = 0.3010 log 3 = 0.4771
+ Componendo and dividendo theorem

+b
i 22 ihan 229200

b p-q a-b

¢ Arithmetic progression-AP
a, a+d, a+2d, a+3d, ..... a+(n — 1)d here d = common difference

Sum of n terms §_ =%[2a+(n—l)d]

nin+1)
2

(i) 12+2243%4...+ e D0+ (20 +1)

6

Note : () 1+2+3+4+5....+ n =

¢+ Geometrical progression-GP
a, ar, ar?, ar®, ...... here, r = common ratio
a(l-r") a

Sum of @ terms S = ——
1-r .

Sum of n terms S, =
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Trigonometry

27 radian = 360° = 1 rad =

0= perpendicular

sin
hypotenuse
_— perpendicular
i base
g hypotenuse
S T= 7 base
- a

sinl = ——
Ja® +b?

cosec =——
sin0

sin?d + cos®® = 1
sinfAxB) =

tanA + tanB

tan(A+B)= ——M—
s ) l1xtanAtanB

sin2A = 2sinAcosA

cos2A = cos?A-sin*A = 1-2sin®A = 2cos?A-1

2tan A

tan2A = ——
= 1-tan’A

sinAcosB + cosAsinB

.

57.3° a2+b
a
base
cos 6 = hypotenuse £)
base
ok Gm perpendicular
hypotenuse
coseC B
perpendicular
a
cosf =L tanb =
vaZ+b? b
5 G i
sect = osh Gt = tan®

1 + tan®0 = sec?d 1 + cot®d = cosec?d
cos(A+B) = cosAcosB F sinAsinB

sin (90°+ ) =cos B
cos (90°+ B) =—sin B
tan (90°+8) =—cot 8

sin (180°+ 8} = ~sin®

tan (180°+0)=tan 6

sin{180°~6)=sin 6 |‘
co5(180°-6) =—cos 8 ‘}
tan(180°-6) =-tan 8 ‘

s5in (270°-6)=-cos @
cos(180°+ @) =—cos 0 | cos{270°-0)=—sin®
tan(270°-0) = cot ©

sin (~8)=—sin B
cos(-B) = cosB
tan (-0) =-tan 6

‘, sin (90°- 8) = cos
f cos(90°-0) =sin0
I tan{90°6) = cotd

‘.

cos{270°+08)=sin® | cos(360°-8)=cosd
tan (270°+ 6) =-cot 6 L tan (360°-8)=-tan 6

‘ sin (270° + 0) = —cos B ! sin (360°-6)=—sinB
\
it
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sine law

sinA _sinB _sinC

a b c
cosine law B
b?+c?-a? c?+a’-b? a? +b?-c?
A = B ! S p—— ey = —
SR o ¢ T
For small 6
sinf'~ 0 cosl = 1 tanf = 0sinb ~ tand
Differentiation
L] y=x"—>-@=nx"" .y:fn}(—)d—y.—.l
dx dx  x
. y=sinx—>d—y=cosx . y=c05x—>d—y=—sinx
dx dx
dy dy dv du
- ax+f o ax+f & = = e Py
s y=e¢ _*dx oe YAy udx+vdx
dy df(g(x)) d(g(x)
o y=flglx))=>-==
y=flglsl)= 3oe =0t ™
L 4 . du " dv
\Y u d T
® =K = _—= 0 —_— ___y_ = d){ dx
y=k = constant = e 7
Integration
xm—l 2 1
. jx"dx= +Cnz-1 . I—dx=£nx+c
n+1 X

. jsinxdx-—- —cosx+C

. I ey = Lot 4 C
a

® J' cosxdx =sinx+C

(ox + B)"+1
aln+1) *

C

J(o.x +B)'dx =
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L]

Maxima & Minima of a function y = f(x)

d d?

¢+ For maximum value £=0&I¥=—Ve
2

* For minimum value ig:O&%:we

Average of a varying quantity

fox oo
" y - ﬂx} then <y >=_y-= ! = ]
dx Xp =X

Formulae for determination of area

Area of a square = (side)?

Area of rectangle = length x breadth

1
Area of a triangle = 2 x base x height

Area of a trapezoid = % x (distance between parallel sides) x (sum of parallel sides)

Area enclosed by a circle = 7 r? (r = radiusf

Surface area of a sphere = 4n r? (r = radius)

Area of a parallelogram = base x height

Area of curved surface of cs:linder =2nrl (r = radius and £ = length)
Area of whole surface of cylinder = 2nr (r + £) (¢ = length)

Area of ellipse = n ab (a & b are semi major and semi minor axis respectively)

Surface area of a cube = 6(side)?

Total surface area of a cone = nr*+nrf where nré = nr ;2 L h? = lateral area

IT] 2:100e0212016-17\ Handbook_Physica) Englsh' 01-Phy_1-132.p65
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Formulae for determination of volume :

*  Volume of a rectangular slab = length x breadth x height = abt
¢ Volume of a cube = (side)®

¢  Volume of a sphere = 37 r* (r = radius)

*  Volume of a cylinder = nr?¢ (r = radius and ¢ = length)
*  Volume of a cone = %n r*h (r = radius and h = height)
KEY POINTS:

n
»  To convert an angle from degree to radian, we have to multiply it by 180°

and to convert an angle from radian to degree, we have to multiply it

180°

n

d
» By help of differentiation, if y is given, we can find d_i and by help of integration,

dy

if Jx s given, we can find y.
¢  The maximum and minimum values of function Acos0+Bsin@ are

JAaZ +B? and _fa? . B? respectively.
o (a+b)®=a’ +b*+ 2ab (a-b)* = a® + b% - 2ab
{a+b) (a-b) = a®? - b? (a+b)® = a® + b? + 3ab (a+b)
(a-b)® = a® - b? — 3ab (a-b)




important notes





