ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY

Non current coplander force system:

1. Resolve the given forces, if they are inclined to reference x and y Axis.
2. Find the sum of horizontal component of forces X FH
3. Find the sum of vertical component of forces2, FV
4. 4.Calculate the resultant force R =/ (X (Fy)? + (X(Fy)2
5. Angle of inclination of resultant & =tan'1[§%]
6. If the force moment system is converted into a single force, coordinate
position is given by
M, =R Xx
M, =¥F, Xx
XM, =XYFy Xy

A plate os acted upon by three force and two couple as shown in fig. determine the
resultant of these force couple system and find co-ordinate x of the point on the x
axis through which the resultant is passed
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Given
Three force 1.5KN, 2KN,3KN
Two couple 100N.m 80 N.m

To find
Resultant force, location

Soln:

Resultant force R = / (X(Fy)? + (X (Fy)2

Sum of horizontal

YF,=15—3

Y F, = —1.5KN1

Sum of vertical force X Fv =0

YF, = —2 KN

Resultant R =/ (X(Fy)? + (X(Fy)

R = \[[-15)7[-2]

R = 25KN
N R e
= N LA 11_
8 = tan [ZFV tan =
8 =53.13°
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To locate the resultant

By varigon’s Thorem L4+T —

XM, =R Xxand ¥M, =YF, X x
SM,=[3%x03]+[-2x05]+[-1.5x0.2]+[-0.1]+[-0.08]=0
M, =—058 KN.M

¥ Mo = 0.58 KN.M [clock wise]

The co-ordinate x of the point through which the resulted passes is given by

_ 0.8

YMo= X FY X x T

0.58=2xx

x = 0.29m

x = 290mm

we want to find the intersection

XM, =X FyXy

0.581.5x y

y=0387m

The three forces and a couple shown below are applied to an angel bracket

(i) Find he Resultant of this system of forces

(ii) Locate the points where the line o action of the resultant intersects line AB and

the line BC
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Soln

Free body diagram

dragvam

free 00d7 %4399"‘7 ‘th r\b
XL,//L_ZD_B Losb\'
Zo N

|
200N e

1. Sum of Horizontal force

S Fy=0 S

ZFH = 4125 cos60—-200=0

Z F, = —1375N

2. Sum of Vertical Force

Zﬂ,:{]l— T4

ZF = —50+125s5in60 =10
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ZFV _ 5825

3. Resultant force’ R’

R =QF)*+ QEEF)

R = /[-137.5]% + [58.23]?
R = 149.32N

4. Direction of Resultant force a

FV
a= tan‘li%

Location of Resultant Force:

By Varigon’s Theorem

ZM =ZF1,><xand ZM =ZFH><}J

ZMA = (200 X 0.2) + (—125 sin60 X 0.3) — 80:0

ZMA =40—-3247-80

ZM =—-75N.m
ZM =ZFV><1:
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7.5=058250Xx
x=7.5/5825=0.12m

x = 128.75mm

> M=) Fxy

7.5=137.25Xy
y = 7.5/137.25 = 0.05m

y = 54.64 mm

Problem:

A system of forces acts as shown in fig.find the magnitude of A and B so
that resultant of the force system passes through P and Q
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To Find:
Forces acts on A and B

Soln: Free body diagram

The resultant forces passes through P and Q is moment About pis zero and also
moment about Q=0

It only means that the algebraic sum of moment about P and Q is equal to
zero

ZM = (+B cos40x 1.5)

+ (300cos45 X 1.5) + 350
+ (—Asin30x 4.5) + (—Acos 30X 1.5) = 0

ZMP = 1.149 B+ 318.19350 — 2.254 —1.29
IMp=149B +668.19-3.544=10

—3.544+ 1.149B = —668.19 >(1)
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SMy=0 L+ 1-

XM, = (Bcos40X 3)+ (—B sin40 X 2.25) + (—300sin45 X 2.25) + 350+
(—Asin
30%2.25)=0

2.29B—1.44B— 477+ 350—1.1254=0
0.858 —127—1.1254 =0
—1.254+085B=127———— — — — —— > (2)

Solve 1&2
—3.544+1.149B = —668.19___ (1)

—1.1254+ 0.85B = 127 )
(1) X 1.25 => —3.9824+ 1.292B = —751.7

(2) X 3.54 => 3.9824+ (—)3.0098 =< —> 449,58

—171B = —1201.29
B = (—1201.29)/(—1.71)
B = 702.508N

B Value substituting in Eqn (1)
—3.544+1.149x 702.508 = —668.19

—3.544+807.182= —668.19
—3.544=-668.19—807.182
—3.544 = —-1475.37

A= (—1475.37)/(—3.54)
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A= 41677 N

Result:-

ForceonA =416.77N

Forceon B = 702.508N

Take moment about ‘A’

2 M,=0

¥M,=(500x 11)+ (—200x 7) + (1200 X 5) + (—300 x2)
»M, =5500= 1400+ 6000 — 600

TM, = 9500 N.m

By varignon’s theorem

M, =R Xx
9500 =1200x x 5660
= BooN Moo Shaw SoonN
x = 7.91m =S Al f
SN D | Nz N
A My 2
P 11 3
Force couple systemant ‘A’
| KZ1200N M
: [ &= 200N
e 1IN~y I
A ! Al ‘ \
. ¥ : 7
A e
’i v
Q;(QN' N
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Coupleat A= 1200x 7.91
A=9492 N.m

Couple system at B

: - f200 v (@ \Q 200 N
l * — " Y
7 &
h.ogm B g
lﬂoz N
Problem:

A plate ABCD in the shape of parallelogram is acted upon the two couples, as
shown in the fig. Determine the angle B if the resultant couple is 1.8 N.m
clockwise

Given:
Resultant couple =1.8N. m

Free body diagram
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Distance of AE = AB + BE

AB =1.05m
To find BE
CE B 0.4

t -
B = or = BE

BE = 04/tan f
AE = AB + BE

tan

AE =1.05+

Given the resultant couple X M, = 1.8N.M

Take moment about A

TM, =[-21X 0.4] + [-12 cosf X 0.4] + [12sin8 X AE]

YM, = 1.8N.M
1.6=—-84 —48 + 12 sinf X [1.05+ 04
.8=—-8. .Bcosfi sinfi X [1. tcmﬁ]
1.8 =84 — 480058+ 12.6sinf+— si tang = 5P
8=-8.4 —48cos 6 sin ___ sin an =
k P+ smp SMP cos @
casff

ME3351 ENGINEERING MECHANICS



ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY

1.8=—-84—48cosf +12.6sinff+4.8cosf

1.8+84=—48cosf+ 12.65inf +4.8cosf

10.2 = 12.6sinB

i 102

mE =176

B —si 1Gﬂﬂ B — 540
=S\ 126 =
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