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Pl. A beam AB is loaded as shown. Find support reactions.
: 5 kN 6 kN
l 10 kN 3 KNm
»
A 30°0a, M«l % B
i 3m Im A 3m P 3m
P2. Find support reactions. Portion CD is rigidly cqnnected to the beam.
’ 100 kN 30° b 70 KN __
@)
40kNm  SOKNmM —p 05m e
A i v B E
‘ﬁ} == C
4———1.25m-—:‘/ 1im 1m 0 =
< 3m > 2m ——» c
' '
P3. Figure shows beam AB hinged at A and roller supported at B. The L shaped C_U
portion DEF is welded at D to the beam AB. For the loading shown, find support >
reactions. 0kN g
£ 40°
25kN ==
5 kN/m 15m 4__23__4 F
A t B
77 D
4m |, 2m P 4am > E
&)
L
'
Y
>
qV)
-
TV
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P4, A lamp weighing
supported by two cables AC and BC. Find

150 N

the force developed in the cables.

P5. Calculate the reactions of the beam loaded as shown.

T kN/m
1 kN/m Gr
y

‘ |

Y

NS

T kN/m

A
3m . 4m L 3m

P6. Determine the horizontal FEes
fjlstance' %’ to ‘WhICh a S m lpng Tl Position 2
inextensible string holding a weight TeeL F
of 3 kN can be pulled before the {~a-=-»
string breaks. The string can 5m T
withstand a maximum force of ‘ !
6 kN. Determine also the required !
force F. F .'

Position 1 Na—

P7. A circular roller of weight
1000 N and radius 20 cm hangs by
the tie rod AB = 40 cm and rests
against a smooth vertical wall at C
as shown. Determine the tension in
the tie rod and reaction at C.

P8, A small boat is held in static by
means of three inextensible taut ropes
OA, OB and OC as shown. The water in
the river exerts a force on the boat in the
direction of flow. If the tension in OA and
OB are 1 kN and 0.6 kN respectively,
determine the force exerted by the flow
on the boat and the tension in rope OC.
Will the boat remain in equilibrium if
rope OC breaks? What would then be
the tension in ropes OA and OB after OC
breaks?

B Cc

.L}%////////////////'//A/////////
o .

Direction
of flow

0177777777777 7&777777777777
A

Page

19

Naviakhi
=

ROMWER:

| navlakhi.mobi

navlakhi.com



9820246760 / 9769479368

Navlakhi’'s: The Best One Can Get
The Best is What You Deserve

o

P9. A straight vertical
mast 4 m long is pinned
to the ground and stayed
by means of a cable at a
distance of 3 m from the
bottom as shown. If a
horizontal force of 5 kN
acts at the top, determine
the tension in the cable

_and reaction at the hinge.

P10. A 2 kN load is attached to a
small phlley which may roll on the
cable ACB. The pulley and the load are
held in position shown by the second
cable DE which is parallel to portion
CB of the main cable.

Determine

a) the reactions at A and B

b) the tension in the cable ACB

c) the tension in the cable DE

Neglect radius of the pulley

P11l. A fixed bracket AB weighing
1500 N/m carries a smooth pulley of
2000 N weight at its end B. A 10 kN
load hangs from the rope passing over
the smooth pulley. Find support
reactions.

P12. A weightless bar is placed in a
horizontal position on the smooth
inclines as shown. Find x at which the
200 N force should be placed from
point B to keep the bar horizontal.

- 5 kN

N

>
SAOANNANNN

r=06m
P

10 kN

200N

am

20
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P13. Figure shows two
identical bars AB and CD each
of length L and weight 25 N, are
welded at C to form a
symmetrical T section and
freely  suspended at D.
Calculate the angle o that the
bar CD will make with verticatl
when P = 50 N is applied at B.
Also find the support reactions.

P14. Find the support reactions at A and B for the beam AB loaded and suppbrted as
shown.

10 kN 5 kN
L~ 2KN/m
10 kNm 4 i ’ '
; 1m
P15. Determine the tension T in _ \D
the cable and the reaction at pin f /’{%\ /
support A for the beam loaded as o N\
shown. Neglect weight of the beam \
N

i

and the size of the pulley. 4 nj
: i

i

i

Aé;‘l ¥ C
im| 1m Tm ‘
¢8kN 4 KN

P16. Figure shows a bar 3 m long
and of negligible weight resting on
smooth inclined surfaces subjected
to the horizontal and vertical forces
of 3 kN and 6 kN respectively. Find
the value .of angle ¢ required for
the equilibrium of the bar.

The Best is What You Deserve P @ w 5'
LN
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P17. A solid plate ABCD has
weight of 15 kN acting at E and is
held in vertical plane under forces
as shown. Find an additional force
P, stating its magnitude, direction
and sense, such that the plate is
steadily and slowly lowered down
at 10 cm/sec without rotation.
Find its position with respect to A.

P18. The force system shown has
neither a resultant force nor a
resultant couple.

Find magnitude of forces P, Q and

R.

P19. A weight of 5000 N is
suspended by a cable passing over
a frictionless pulley attached at pin
C. Find support reactions at fixed
end A of column ABC.

Take radius of pulley = 150 mm.
Neglect weight of pulley, column
and cable.

16 kN
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P1. A two span beam ABCD is loaded as shown. Calculate support reaction.

9820246760 / 9769479368

, 10VZ N Int Hinge _ 20kNm
’ N
A _E_T_‘/‘/“u 2 -—----—--——ff.*-.—*—’.—.tf-.?!ﬂ?—?’é-i?f ;;;L -
5m ___-/- 30 P "am [ %—
r* g g >
P2. A two bar mechanism 5
is internally pinned at B SRR LT o)
and externally supported N T_

as shown. It is subjected . E
to a moment of 10 kNm. S -ﬂOUl mm =
Calculate force P required RN e
at C to maintain the %/“ ; T __“___.:. '
C()ﬂﬁgurﬂtiﬂﬂ J;,l/'/\ 300 [ﬂ[ﬂ: B trim -/i}j; . C_>U
©
: 30 kM c

P3. Calculate support reactions at -

A and D in the frame. All pin 26 kN E']'f Jc,r..

connections are frictionless, | | - T
‘ 5 1A m
m .?n *

] |35m g
0 kNm hjf i % O
ol e c
[ ,;\,---—-- KV
©
>
o } B ©
P4. An X frame is loaded and e W =

supported. Find the horizontal and

vertical components of reaction at e
e
A and C. =5
L
e

m'M
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PS. Determine the reactions at A, B
and C for the pin-jointed frame
loaded as shown.

P6. Find the reactions at the
supports and the force in the tie for
the A frame shown.

P7. Find the reactions at supports
D and E if the frame shown in
figure is loaded at A by a load of
1 kN. What is the force on pin at C.

/

P& A cylinder of diameter 1 m and
weighing 1000 N and another block
weighing 500 N are supported by a
beam of length 7 m and weighing
250 N with the help of a cord as
shown.

If the surfaces of contact are
frictionless, determine tension in
cord and reaction at point of
contacts.

%

A

20 kN

2ml 2m l 2m B _ Hinge
2

35 kN

|

*—p

O

2 —>fe

1 kN
!
A
P
1
m
i
|
B i
i !
m i i ~
] 1
1 i
I i
§
,‘_O@_m 0.6m

100 N
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P9 For the frame and loading
' shown, determine the components

‘of all forces acting on member
;f ABD.

'P10. Find the reactions at the
"supports A and E of the frame

shown in figure. Also find the force
in pin at B.

3
3

300 N 200N

N

P11. Find the reactions of the beam shown in figure.

20 kN’ 20 kN

A Dl E

Hinge

Paamny
7Y

20 kN

!

20 kN

le c
Paing

%:)_

Figure shows a frame in
which the pulley at D has a
mass of 200 kg. Neglecting the
weights of the bars find out the
components of hinge reaction
at A, B and C.

e 2m’|( 2m|1l 2m%%?2n1”l 2m ll Zm%?%

et 2m

L ] ";
. r=06m

'fif

335

5 kN
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P13, Two. smooth spheres of
“weight 100 N and of radius
250 mm each are in
equilibrium in a horizontal
channel of width 900 mm as
shown. Find the reactions at
the surface of contact A, B, C
and D assuming all smooth
surfaces. ’

/P14. Two homogenous solid
“cylinders of identical weight of
5000 N and radius of 0.4 m are
resting against inclined wall
and sloping ground as shown.
Assuming smooth surfaces find
the reactions at A, B and C ‘of
the contact points.

P15. Sphere A = 1000 N rests on
two spheres B and C of weight
900 N each. The spheres B and C
are connected by an inextensible
string of length L = 600 mm.
Assuming smooth contacts and
radius of spheres to be 200 mm,
determine the reactions at all
contact points 1 to 4 and also the
force in the string.

P16. A beam ABC is internally
connected by a pin at B. Determine
the support reactions.

P17. For a system of connected
bodies find the support reactions.

L
——

NN

o

ROMWER:

L7777 77777777777 7777777777777

10 kN/m 30 kN

im

2m

im .
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' p18. Determine the reactions at
points of contact 1, 2 and 3.
Assume smooth surfaces.
Take 1a=1cm,rs=4%cm,
~
ANSWERS o
O
Pl. Ha=866kN«,Va=11.125kNT, P2. Ha=79.6 kNe, Va=32.09 kN 71, O
Rs = 13.875 kNT Rs =93.55 kN 0 =70°\ E
P3. Ha=22.98KkN —, Vo=38.3 kNT, P4, Tac=64.81N, Tgc=102.17 N " —
Rs = 25.98 kN 1 i
X
P5. Ha=0,Va=6.74 kN T, P6. x=4.33m,F=5196kN (qv]
Rs=11.26 kN T 3
P7. T=1154.7N, Rc =577.3 N > P8. Boat remains in equilibrium, Water CU
force = 0.1156 kN, Toc = 0.808 kN, (-
Tos= 0.1335 kN, Toa = 0.0667 kN.
P9. T=13.33kN, Ha= 1.66 kN >, P10. Tacs = 1.9 kN,Tpe = 0.323 kN,
Va=11.54kN T, Ra= 1.9 kN § = 20.56° —_—
Rs = 1.9 kN 0 = 36.87"
P11l. Hao=10kN —,Va=16.5kN T, P12. x=1607m o
Ma=42.75 kNm\_# O
P13. «=1594°, Hp=0,Vp=100N 7 P14. Ha=8.51kN -, Va=892kN T, « —
Rp=9.947 kN 0 = 60°S ’ §
P15. T=11.18 kN, Ha=5kN -, P16. ¢=45° (qv]
Va=2kN1T 3
P17. P=15.16 kN 6 = 63.65° S, P18. P=96NJ,Q=559N &, (V)
located at 1 distance d =0.113 m _ _ oo (-
to Hight of A R =665.34 N 6 = 302
P19. Ha=3000N -, Va=1000N T,
Ma = 3300 Nm &/
Pl. Ha=10kNo>;Va=13kNJ, P2. P=16.67kN
Re=53kNT, Rp=30kN"T
P3. Ha=2483KkN<«,Va=25kN?, P4, Ha=1732W - ,Va=0422WT,
Hp=1.15kN «,V=10kN T Hc=2.732 W «, Vc=0.577W T
-TM
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o

- PS.

P11.

P13.

P15.

- P17.

Ha=30KkN =, Va=25kN T, -
Hc =30kN -, Ve =30 kN T,
Hg = Vu = 30 kN

Hp=6 kN «, Vp=3KNT,
He = 6 kN >, Ve = 2 kKN {,
He =6 kN, V¢ =2 kN, Rc = 6.32 kN

Ha=920 N € Va=500N T,
Hiy =920 N € Vg =625 N |,
Hp=1840 N> ,Vp=125N7T

Ha=0,Va=10kN T Rs=60KkN T,
Rc=10kN T.

Ra=133.3N >, Rs=200N T,
Rc=133.3N«,Rp = 166.6 N

Ri=R,=1400N T,
R3 = R4 = 755.93 N,
T = 566.94 N

Ha=54 N, Va=122NT,
Hp=29N7T, Vvg=28N1T

PG.

P8.

P10.

Pl2.

Piq.

P16.

P18.

Ho=0,VAa=6875N T,
Rg=.31.25NT, T=11.718 N

T = 685.79N, Rp = 1000 N -, /
Ry = 1414.2 N

Ha =2 kN «, Va=1.33 kN {,
Re = 3.33 kN T, Force in pin at
B=0.

Ha = 25.9 kKN €, V4 = 3.478 kN {,
Hs = 25.9 kN 2, Vg = 20.44 kN T,
Hc = 30.9 kN, V¢ = 10.44 kN

Ra= Ry =4330N 9=60°§ :
Rc=5000 N 6 =30°2

Ha =20.2 kN -, VA=55kN T,
Ma = 90 kNm{_#

Rc =40.41 kN, 6 = 600S

R; = 19.729 N, R; = 11.604 N,
R; =32.216 N

It
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