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Problem

Two weight 800N and 400N are connected by a thread and they move along a
rough horizontal plane under the action of force P of 400N applied to 800N block,
as shown in Fig. Find the acceleration of the weight and tension in the thread.
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To find
Acceleration a
Tension T
Soln:

Consider block ‘200N’
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F= /% Rev

200N
Toe
Y Fy=0
Ry —200=0
Ry = 200N
YFy=ma

T=F=mXa
T—uxRN="2Lxa
9.81

T-0.3 X200 =20.38X%a

u = 0.3 assume

T—60 = 20.38 x q--------- >(1)
Consider 800N block

T |
S = Sl ’MQ
—> R F=/ XRpy
BooV

=
X Fy=0
Ry — 800 = 0

Ry = 800N

YFy=ma

800
-T+ K =E><a
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—T + ux Ry =81.54x%a

—T + 0.3 x800=81.54X%a

—T +240=81.54xa

—T +240=81.54xa ------- >(2)

Solving Eqn 1&2
T—60=20.38%a

—T+240=81.54xa

180= 101.54xa

a= 180
101.92
a=1.766 M/z?

‘a’ Value sub in Eqn 1
T —60 =20.38 x 1.766
T = 95.99N
Problem:5
Two blocks of mass 10kg and 5kg are connected as shown in fig. Assume

My = 0.25. Find the acceleration and the tension in the string if pulley is weightless
and frictionless.

——
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Given:

Block A = 10kg

Block B = 5kg
M, = 0.25
To Find:
1.Acceleration a
2.Tension T
Soln:
Consider block A (10kqg) T
—>
2XFy=0
Ry—w=0 - Fy =M X Ry
Ry=w W =10 x 9.81N
Ry =98.1N RN
YFy=m
T— Fy=N10Xa
T-MxRy=10Xa
T —0.25%x98.1 =10a
T — 2452 = 10a - > (1) T
Consider 5 kg block
YFy=ma
T—w=ma l N=5kg
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T—5%Xx981=5x%a
W =5x%x9.81=49.05N
+T — 49.05 = 5a------ >(2)

Solving Eqn 1&2

T— 2452=10a

T— 49.05=5a

2452 = 5a

5

24.52
a =

a=4905 M/2

‘a’ Value sub in Eqn 1
T— 2452=10a
T=10a + 24.52
T =10 %X 4.905 + 24.52
T =7357N

Problem 6

A block of 1200 N rest on a rough inclined plane at 12° to the horizontal. It is
pulled up the plane by means of a light flexible rope running parallel to the plant
and passing over a light frictionless pulley at the top of the plane. The portion of
the rope beyond the pulley hangs vertically down and carries a weight of 800N at
its end.

If Coefficient of friction = 0.2, find a) tension in the rope (b) acceleration with
which the body moves up the plane (c) distance moved is after 3sec after starts
from rest.
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Coefficient of friction u = 0.2
Weight of blockw = 1200 N
To Find:

1. Tension ‘T’
2. Acceleration ‘a’
3. Distance moved 3sec after starts from rest

TT va

Soln:
\'rrﬁe ) v
/'<v':E M o
ZoonN
Consider 800 N block
Y»Fy=ma
T—800=ma

T —800 = 800/9.81X a

T — 800 = 81.54 q -——-> (1)
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Consider 1200 N block:

o "J’ﬁﬁ A \2o0rt T—_____> r

X —\/ fr 12.00£057D
\ _

- SV /% Ry

I200 PR T0

.x// )ﬂ '\ RN

>

200w

Y. Fy =0

Ry — 1200 70=0
Ry =1127.63= 0
Ry = 1127.63 N
YFy=ma

T— 1200cos 70— Fy = ma

T —1200cos — M X Ry =%xa

T — 41042 — 0.3 x1127.63 =122.32Xa

T — 41042 - 338.28 = 1223 X a

T — 748.70 = 122.3 X @ ------- > (2)
Solve Egn (1) & (2)

T —800 = 81.54a

T— 748 = 1223 a

—518 = —40.76 a
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-51.8
—40.76

a=127M/s2
‘a’ Value sub in Eqn (1)
T — 800 = 81.54 X a
T — 800 = 81.54 x 1.27
T = (81.54 x 1.27) + 800
T = 903.55N
Consider kinetic Eqn

To Find  Distance

S =ut +% at2 Initial condition
S =0x3+ 1/2(1.27) x (3)2 u=0

a = 1.27m/s2
S=571m t = 3sec
Problem 7

Two blocks of mass 20 kg and 40 kg are connected by a rope passing over a
frictionless pulley as shown in fig. (a) Assuming the coefficient of friction as 0.3
for all contact surfaces. Find the tension in the string and the aueleration of the
system. Also compute the velocity of the system after 4 sec starting from rest.
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Mass of block AmA =20 kg
Mass of block B mB = 40 kg
Coefficient of frictionu = 0.3
To Find:
Tension inthe string T
Acceleration ‘a’
Velocity of the system after 4 sec
Solution:

Consider 20 kg block

: il i

~ >

?T 196 tesbo ;{ —fivn
V V/My‘(N“ Wz 19647 n

e
5 7 "6:5 \KNQ THNN

Wz iG4h o 5'“66

lw_— 200-8) = (962 ~v

Y. Fy=0
Rya-196.2sin60 = 0
Rya — 196.2 sin 60
Rys— 16991 N
YFy=ma
T—wcos60 — Fyy = ma

T — 196.2cos60 — uXRyg =20Xa
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T — 196.2cos 60— 0.3 xX169.91 =20Xa
T— 98.1—- 50973 =20a
T — 149.07=20a > (1)

Consider 40 kg block

R W o
4__1__“ iz o5

i i L/ ‘ = 2924y
< £ors 30
m-MJ;_%;,H Sin )
. 4o

Rz
1

W= howe :‘Acm.x«
Z 292 QQN

2. Fy=0
Ryg = —392.45in30=0
Ryg = 392.4sin 30
Ryg = 196.2N
YF,=ma
3924 cos30—T =ma
339.82—-03XRyg—T =40Xa
339.82-0.3%x19.2—-T = 40a
280.96 — T = 40a ------ >(2)
solve EQN1 & 2

T-149.07 = In

280.96—T =40a
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131.89 = 60a
a=131.89/60
a=2.19m/s?
‘a’ value sub in Egn (1)
T — 149.07 = 20 x 2.19
T = 193.03N
Using kinetic Eqn
V=u+at u=0 Initial stage
V=0+2.198x4 t=4sec
V = 8.79 m/sec
Problem:

Two blocks of weight 750 N and 1500 N start from shown in fig. Find the
acceleration of each block and the distance travelled by the 750 N block in 2 sec
Also find the tension in the string.

’50( B

Given:

MES3351 ENGINEERING MECHANICS



Weight of block AW, =750N
Weight of block BWg = 1500 N
Coefficient of frictionuy = 0.3
To Find:

1. Acceleration
2. Tension

3. Distance travelled by the 750 N in 2 Sec.
Soln

Consider1500N block

YFy = ma
2T —1500= mXxa

1500
2T — 1500 = 981 Xa
2T — 1500 = 152.90 x 2a--------- > (1)

Consider 750 N block

=Y
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Y. Fy=0
Ry —wsin60 = 0
Ry = w sin 60
Ry = 750 sin 60
Ry = 649.51N
Y Fy =ma
T—Fy —w cos 60= ma

750
T—uRy — 750 cos 60 = E>< a

T—0.3 X 649.51 —750cos 60 = 76.45 X a
T—569 — 85 = 76.45q--------- )

Solve eqn (1) &(2)

2T — 1500 = 152.90 X 2 @ ~----------—- 1)

2T —1500 =305.8a

+2 T —750=152.9 - > (1)
T— 750 = 152.90 X @ - > (1)
T —569.85 = 76.45 X q ~------=n- > (1)

— 180.15=76.45a

—180.15
4@ ="7645
a= _2.35771/52

a value sub in Eqn (1)
T — 750 = 152.9 x (—2.35)

T — 750 = 152.9 X (—359.31)
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T =750 =-359.31
T = —359.3+750
T =390.68 N

Distance travelled
S=ut+1/2at2 u=0 t=2
s=0x2+1/5x(~235)x(2)2

s=—47m
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