A few samples of Physics Formula on Class Xl Syllabus in +2 Levels:

1. Displacement of a moving particle S=AF=t2-F1= Change in Position.
2. Distance traversed by the moving particle d = Length of the total path traversed.

3. The relation between the magnitude of displacement and distance travelled by moving
particle is given by |S| < d

4. Velocity of a moving particle is the rate of displacement or the rate of chan tion and
it is mathematically givenby v = % = i—i

5. Speed of a moving particle is the distance travelled in unit time. This i nby v, = ﬁ
where v, > |V|and V,]min = |VI . ®

6. Instantaneous velocity v = limAHoi—i = j—f whereghv f position-time graph

7. Acceleration of an accelerated particle is esti t e rate of change of velocity and

is givenby a = av
9 y oAt

d: where |3 | = Slope of velocity-time graph

8. Instantaneous acceleration a

9. Average velocity
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otal Change of Position
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10. = = z¢
0 d VO] av Total Time »At

__ XAV _ Total Change of Velocity
T YAt Total Time Elapsed

11. Average acceleration a],,

12. Magnitude of total area of velocity-time graph = | f:lz th| = |AF| = |§]

= Magnitude of total displacement = distance travelled in one dimension

13. Magnitude of total area of acceleration-time graph



= |AV| = magnitude of total change of velocity
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14. Relative Velocity V12 = V1-V2 ; Va1 = V2 =1 ; V12 = - Va1 ; where | V2= | V21 | = Viejarive and
we also have

Vrelative = [Vi2] = [V = \/Vf +vZ — 2vyv,Cosa

15. [Vielativel max = V4 + v, for viand vz in opposite direction, [V, ejativel min = V4~ v, for v and v,
in same direction. ‘

16. Relative Acceleration @1, = a1-az ; 21 = a2 —a1 ; a12 = - @21 ; where | 312 | a2

and we also have Q
we = Bzl = @21l = Ja? + a3 — 24faC
Arelative = [A12] = [A21] = _[a7 T A3 a os‘
®
17. [arelative] max = @7 + a, for ajand az in opposite directi\ atile] min = a; ~a, for ajand a;

ive

in same direction.

18. For translational motion with uniform.accele

Yeat?, v2 =u? + 2as.

19. Distance traversed in t'" time
20. For translational motion with no i

fttf aodt

in dimwe havev=uztat,s=ut+

jonis S, = ut +-a(2t—1)

acceleration a (t) we have v(t) = u+

®

21. For motion in elocity vV = vii + v,j, acceleration a = a,i +a,j

d oo _dy oo _dz g O _dy _du
dt 'Y dat’ %7 adt X7 a2’ T a2 ' T ae?
22, 3 dimension, velocity V = v + vyj + v;k, acceleration 3 = a,i + aj + ask
wherev, =2 v =% v =% and a _ & a _ Ly a _ &
X7 g’V at’ T ae X a2 'Y a2 ' ae?

23. For motion of particle in curved path, the radial component of velocity v, =%, the

. . de
transverse or cross radial component of velocity vy = r—.



24. For motion of particle in curved path, the radial component of acceleration,

d2r de\ 2 . .
ar:ﬁ_r(ﬁ) the transverse or cross radial component of acceleration,

__d%e dr\ (de
a0 = rgz +2(5) (3)
25. For motion of particle in circular path, the tangential acceleration a; = % , the normal

2
acceleration a, = VF where p is the radius of curvature at the position of particle on the curved

path.

26. For a moving particle, its instantaneous velocity cannot be zero but its avera city may
be zero.

27. For a moving particle its instantaneous velocity may change its ditectionybutyin a“€ertain
interval of time its average velocity will have certain direction for that time'in

28. For two dimensional motion of a particle it can have onegdi al®acceleration. As for
example it is true for projectile motion. g

29. For circular motion of a particle which is a two_dimensional motion, both the velocity and
acceleration will be non uniform, but only for uniformigirculatimotion, the speed of that rotating
particle will be uniform. So in this case ofwni motion of the particle we should have

d , - dv
S(19) = 0 where |a| %0

30. For a uniformly accelerated particle eleration a, if u be the initial velocity and v be
the final velocity of that movinggparticle in rtain time interval At then the average velocity of
a%v avy = — = oy
At 2

that particle in that time interv

31. For uniformly accel arfiele its position — time graph will be parabolic.

icle“ifits acceleration increases or decreases with time at a constant rate
graph for that moving particle will be parabolic with slope of the graph
ing or decreasing with time.

motion with velocity of projection u and angle of projection a, if projectile be

2Qin2
thrown from horizontal ground then i) Maximum height reached H = %;a ii) Time of flight

u?Sin2a

. 2
2uSin® i) Range of projectile motion R = . Rmax= ug ata = E iv) Equation

T =

of the locus of path traversed by the projectile y = ax + bx? = (tana)x + (— " foszm)x2

34. Projectile be thrown horizontally from a certain height h then basic equations of motion are



1 ) 2h 2h
h=-gT“"=T= |—, R=uT=u|—
2 g g

35. Projectile be thrown at an angle o from a certain height h in upward sense then basic
equations of motion are h = —uSina. T + %gT2 ,R=uCosa.T

36. Projectile be thrown at an angle o from a certain height h in downward sense then basic
equations of motion are h = uSina. T + % gT? R = uCosa.T

37. Projectile be thrown at an angle o with respect to the horizontal direction in

from the bottom of an inclined surface having inclination 6 then i) Time
2uSin(a—0)
gCosO

ii) Range of projectile motion on inclined surface

u?[Sin(2a — 6) — Sin@]

gCos20 Lomax
38. Projectile be thrown at an angle o with respect t orizontal direction in downward
sense from the top of an inclined surfage havinghi a 0 then i) Time of flight T =
2uSin(a+0) .
~oto® ii) Range of projectile motion on in€line

R = u?[Sin(2a + 0) 2[1 + Sin0] t(2a+0) = i
B gCos2 gCosZG atlea 2

39. For projectile motion with ve f projection u and angle of projection « , if projectile be
thrown from horizontalyground then average velocity for the whole motion will be equal to the
minimum velocity is is given by

2Sin2
u=-s1n a/g

Vav = At T 2uSin(x/g = uCosa = Vpin

40. For projectile motion with velocity of projection u and angle of projection «, if projectile be
thrown from horizontal ground then for its instantaneous velocity v at any instantaneous
position 0 we basically have vCos® = uCosa, vSin0 = uSina — gt

41. When a swimmer wants to cross the river of width d in shortest path then for his own
velocity v and the velocity of the stream of the river u , he should swim at angle 6 with the

direction of the stream when Sin(6 — 90) = % .

d

[v2—u2

In this case the time taken to cross the river by the swimmeris t =



42. When a swimmer wants to cross the river of width d in shortest time, he should swim normal

to the bank of the river at right angles with the direction of stream of the river. In this case the

- . . d
minimum time taken willbe t,;, = .
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