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List of 28 Motion of Connected Bodies
Formulas

Motion of Connected Bodies &

Bodies Connected by String and Lying on Rough
Inclined Plane (%

1) Acceleration of System given Mass of Body A%

Open Calculator @
Q — m; - [g] - sin(ey) — p-my - [g] - cos(oy) — T
mj

29kg - [g] - sin(35°) — 0.2 - 29kg - [g] - cos(35°) — 130N
29kg

-0.464523m /s> =

2) Acceleration of System given Mass of Body B @

Open Calculator (&'

,_ T —mo-[g]-sin(oy) —p-my-g] - cos(oy)

-0.67416m /s> =

ms

130N — 17kg - [g] - sin(45°) — 0.2 - 17kg - [g] - cos(45")
17kg
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3) Frictional Force on Body A['_‘:

Ffriction = [ - M7 - [g] . cos(al) Open Calculator (&
B0 46.5922N = 0.2 - 29kg - [g] - cos(35°)

4) Frictional Force on Body B @

Frriction = W my - [g] . cos(a2) Open Calculator %'
B 23.57679N = 0.2 - 17kg - [g] - cos(45")

5) Tension in String given Mass of Body A ['_‘n
T =m - ([g] - sin(oy) —n-[g] - cos(o) —a)| (OpenCaleulater
B -28.471159N = 29kg - ([g] - sin(35°) — 0.2 [g] - cos(35°) — 5m/s?)

6) Tension in String given Mass of Body B @
T = m, - ([g] - sin(ay) + - [g] - cos(a,) + a)| CHACHHGE

a 226.4607N = 17kg - ([g] - sin(45°) + 0.2 - [g] - cos(45°) + 5bm/s?)
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Bodies Connected by String and Lying on Smooth
Inclined Planes (%

7) Acceleration of System with Bodies Connected by String and Lying on
Smooth Inclined Planes ['_‘n

mq - Sin(al) —my - Sin(a2) Open Calculator (@

) & — .
. m; + my el

29kg - sin(35°) — 17kg - sin(45")
29kg + 17kg

B 0.983415m /s = g

8) Angle of Inclination of Plane with Body A @

m;-a-+ T ) Open Calculator (&

o = asin(—
ml'[g]

29ke - 5m /s + 130N
() 75.23343° = asin< g~ bm/s* + )
29kg - [g]

9) Angle of Inclination of Plane with Body B @

T—mz-a

o = asin(—
my - [g]

) Open Calculator (&'

. . (130N — 17kg - 5m/s?
@ 15.6598° = a sin
17kg - [g]
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10) Tension in String if Both Bodies are Lying on Smooth Inclined Planes

@
mj - mo Open Calculator (&
T =—- - (sin + sin
BT [ (sin(a) + sin(w)
_ 29kg-1Tkg o
B 134.602N = 2ok T 17kg [g] - (sin(35°) + sin(45°))

Bodies Connected by String and Passing over
Smooth Pulley &

11) Acceleration of Bodies @

m; — my Open Calculator (%
a=———[g
mj + my
29kg — 17kg
2.558257 12— 2 O
ex m/S = ok T 17kg  ©

12) Mass of Body B of Smaller Mass ['_‘n

T Open Calculator (%"

e

130N
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13) Tension in String if Both Bodies are Freely Hanging @

2-mjp - mo Open Calculator (%'
T=—"—"[
m; + my
2. 29kg - 17kg
210.2034N = .
ex 3 20kg + 17kg 8

Bodies Connected by String One Hanging Free Other
Lying on Rough Horizontal Plane &

14) Acceleration of System with Bodies One Hanging Free and Other Lying
on Rough Horizontal Plane C‘J

m; — p-mp Open Calculator %'

Ba- -[g]

m; + my

29kg — 0.2 - 17kg
29kg + 17kg

B 5.457614m /s> = g]

15) Tension in String given Coefficient of Friction of Horizontal Plane @

mjp - mo Open Calculator (&'
T:(1+u)'m'[g]
29kg - 17kg

B0 126.122N = (1 +0.2) - - [g]

29kg + 17kg

a © calculatoratoz.com. A softusvista inc. venture!



https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://www.calculatoratoz.com/en/tension-in-string-if-both-bodies-are-freely-hanging-calculator/Calc-12093
https://www.calculatoratoz.com/en/acceleration-of-system-with-bodies-one-hanging-free-and-other-lying-on-rough-horizontal-plane-calculator/Calc-12113
https://www.calculatoratoz.com/en/tension-in-string-given-coefficient-of-friction-of-horizontal-plane-calculator/Calc-12106
https://www.calculatoratoz.com/en/tension-in-string-if-both-bodies-are-freely-hanging-calculator/Calc-12093
https://www.calculatoratoz.com/en/bodies-connected-by-string-one-hanging-free-other-lying-on-rough-horizontal-plane-Calculators/CalcList-2603
https://www.calculatoratoz.com/en/acceleration-of-system-with-bodies-one-hanging-free-and-other-lying-on-rough-horizontal-plane-calculator/Calc-12113
https://www.calculatoratoz.com/en/tension-in-string-given-coefficient-of-friction-of-horizontal-plane-calculator/Calc-12106

Motion of Connected Bodies Formulas... 7/13

Bodies Connected by String One Hanging Free Other
Lying on Rough Inclined Plane (%

16) Acceleration of System with Bodies One Hanging Free, Other Lying on
Rough Inclined Plane @

mp; — msy - Sin(e) —p-my - COS(@) Open Calculator (@

i)d o — .
Q] S —— g]

29kg — 17kg - sin(30°) — 0.2 - 17kg - cos(30°)
29kg + 17kg

B 3.742626m /s = Ig]

17) Coefficient of Friction given Frictional Force @

N
Ffrictjon Open Calculator (9

B = o o

15N
17kg - [g] - cos(307)

B 0.103894 =

18) Coefficient of Friction given Tension K

Open Calculator %'
n= Mmoo sec(0) — tan(0) — sec(0)

m; - my - [g]
B3 -0.894803 = 29%kg T 17ke 30N - sec(30°) — tan(30°) — sec(30°)

29kg - 29kg - [g]
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19) Frictional Force (%'
N
Ffriction = u-msy- [g] . COS(O) Open Calculator (§

B0 28.87555N = 0.2 - 17kg - [g] - cos(30°)

20) Inclination of Plane for given Frictional Force K

Froicti

p-ms- (g

15N
26435° =
@63 6435 acos(0.2-17kg'[g]>

21) Mass of Body B given Frictional Force @

Open Calculator @

N
Ffriction Open Calculator (¥

g] - cos(0)

x —
Q2=

15N
0.2 [g] - cos(30°)

B 5.831001kg =

22) Tension in String given Coefficient of Friction of Inclined Plane ['_‘1

Open Calculator (&'

T=—1""2 . [g].(1+sin(6) + p- cos(6))

m;q + msy
29kg - 17kg o .
175.8567TN = — . - (1 30 0.2 30
ex o s 8] (L-+sin(30°) + 0.2 cos(30°)
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Bodies Connected by String One Hanging Free Other
Lying on Smooth Horizontal Plane %'

23) Acceleration in System K9

m; Open Calculator %'
a=———"[g
mi; + mo
29kg
6.182453 = .
ex W/ = Sokg 1 17kg  ©

24) Tension in String if only One Body is Freely Suspended K9

m2 Open Calculator (%'
QT-= - [g]
m —l- mp
29kg - 17kg
105.1017"N = ———F—-
ex 20k - 17kg ©

Bodies Connected by String One Hanging Free Other
Lying on Smooth Inclined Plane (%

25) Acceleration of System with Bodies One Hanging Free and Other Lying
on Smooth Inclined Plane @

—my - Sin(e) Open Calculator @

a: mp + My

g

29kg — 17kg - sin(30°)

4.370355m/s* =
ex m/s 20kg + 17kg

(g
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26) Angle of Inclination given Acceleration C‘J

9 :asin(

29kg - |g| — 29kg - bm /s> — 17kg - bm /s>
B 19.04231° = asin( g - [g] — 29kg - 5m/s* — 17kg - 5m/s )
17kg - [g]

o Iculator (&
ml'[g]—m1°a—m2-a) pen Calculator

m; - [g]

27) Angle of Inclination given Tension C‘J

T-(m;+m Open Calculator (%'
Ozasin( (any + my) —1)

mjp-msy - [g]
130N - (29kg + 17k
B 13.70348° :asin< 30N - (29kg + 17kg) —1)
29kg - 17kg - [g]

28) Tension in String when One Body is Lying on Smooth Inclined Plane @

Open Calculator @

BT-——2 g (1+sin(6))

mp + my
29kg - 17kg . .
157.6526N = ————— - |g| - (1
ex 20kg 1 17kg 8" (11 sin(307)
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Variables Used

e a Acceleration (Meter per Square Second)

e Ffriction Force of Friction (Newton)
e M4 Mass of Body A (Kilogram)

e My Mass of Body B (Kilogram)

e T Tension of String (Newton)

e 04 Inclination of Plane 1 (Degree)

e 0> Inclination of Plane 2 (Degree)

0 Inclination of Plane (Degree)

M Coefficient of Friction
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Constants, Functions, Measurements used

e Constant: [g], 9.80665 Meter/Second?
Gravitational acceleration on Earth

¢ Function: acos, acos(Number)
Inverse trigonometric cosine function

e Function: asin, asin(Number)
Inverse trigonometric sine function

e Function: cos, cos(Angle)
Trigonometric cosine function

e Function: sec, sec(Angle)
Trigonometric secant function

e Function: sin, sin(Angle)
Trigonometric sine function

e Function: tan, tan(Angle)
Trigonometric tangent function

e Measurement: Weight in Kilogram (kg)
Weight Unit Conversion ['_‘t

¢ Measurement: Acceleration in Meter per Square Second (m/s?)
Acceleration Unit Conversion @

e Measurement: Force in Newton (N)
Force Unit Conversion @

e Measurement: Angle in Degree (°)
Angle Unit Conversion @
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Check other formula lists

Motion of Connected Bodies

e Curvilinear motion Formulas L‘J

e Dynamics Formulas @ Formulas (&

¢ Friction Formulas @ ¢ Projectile Motion Formulas ['_‘;

¢ Laws of Motion Formulas @ o Properties of Surfaces and Solids
e Lifting Machines Formulas (& Formulas (%

e Linear Motion Formulas L‘, o Statics of Particles Formulas @
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