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312312 - Engineering Mechanics (Sem II)
As per MSBTE’s K Scheme
ME / AE/NK/PG

Unit III Equilibrium of forces Marks - 14
S.N. MSBTE Board Asked Questions %2:} Marks
1 Write the condition of equilibrium for non-concurrent co-planer W-23 oM
force system.
2. State two types of beam with diagram of each. W-23 2M
Find the reactions offered by two surfaces of a sphere
weighing1000 N. Refer Fig.
3. e W W-23 4M
\\ 1/‘ -
Ao H40

A simply supported beam of 4 m. span is loaded with an UDLof 5
4. KN/m for 2 m from left end and a point load of 30 KNat 1 m from | W-23 4M
right end. Find support reactions using graphical method.
Find analytically the reactions at roller and hinges support of a

beam loaded as shown in Fig.
_5N. jeD N

5. o g w-23 4M

A simply supported beam is subjected to point load of 100 KNand
couple of 50 KN m as shown in Fig. Determine thereactions at

support A and B.
6. joo kel W-23 6M

50 kN
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Define beam and state types of beam

S-23

2M

Define equilibrant.

S-23

2M

State Lami’s theorem.

S-23

2M

10.

A sphere of weight 450 N rests in a groove of smooth inclined
surfaces which are making 600 and 300 inclination with
horizontal. Find the reactions at the contact surfaces.

Rs

sphere

inclined
Surface

S-23

4M

11.

A beam AB, 6 m long rests on two supports 4 m apart the right

hand end is overhanging by 2 m, the beam carries a udl of 4 kN/m,

over entire span. Determine the reactions of support.
(4x6_=24k.\1)

4KN/m
A‘Poécocoo&fr B
G 3m__ .
2m 4

4m
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S-23

4M

12.

Calculate magnitude of force P and tension in the wire OA, if an
electric bulb of weight 20 N hangs vertically from a ceiling as
shown in Fig.

A{‘xx«;/az eiling

Tension
in  Toa -
\ s _v P=% Force uppud
70°, AIO_ 1)_0

W=2aN
Weight of bulb
Fig. Free Body Diagram

S-23

4M

13.

Calculate the reactlons of support by graphlcal method for

S-23

6M

14.

State the types of beam w1th sketch (any two)

S-22

2M

15.

Write the reactions at support when simply supported beam of
span ‘L’ carrying a point load ‘W’ at the centre.

S-22

2M

16.

A cantilever is loaded as shown in Fig.. Find the support reaction.
golew

Lokr™? Jr
A Lia _
2m \scy z~» B

S-22

4M




Calculate graphically the reactions of beam at the support as
shown in Fig.

Lo en
2 oD 'm ¢ im
A body of weight 50kN is hung by means of a string to the ceiling.
Determine the pull required and tension in the string when string
has an inclination 70° with the ceiling and pull is applied at 30°
with the horizontal.
18. S-22 4M
For a beam as shown in Fig, calculate reaction at roller and hinge
~ support by analytical method
,M
19. - 5-22 6M
B .
P g
State analytical conditions of equilibrium for coplanar non
20. y q P w-22 2M
concurrent force system.
Calculate reaction and reactive moment for a cantilever beam
loaded
21. ol W-22 2M
Iy ?_ LA}
4 e
A sphere of weight 750 N is placed between two surface as shown
in Fig. Calculate contact reactions offered by the surfaces.
22. \C Sl w-22 AM
I
A TN
Determine the support reactions of a beam loaded as shown in Fig.
20 KN
A 8
23. = T c W-22 4M

|
f
Ra Re




24.

Calculate analytically the support reactions of the beam loaded as
shown in Fig.

K
40 KN —

A l 0D~ B
T c / T
Ra Re
k—-')m-—*—" 3m ___*_——Sm———ﬂ

W-22

4M

25.

Determine analytically the reactions of the beam loaded as shown
in Fig. Also show the direction of reaction at hinged end.

W-22

6M

26.

State Lami’s theorem.

S-19

2M

27.

Write analytical conditions of equilibrium for concurrent force
system.

S-19

2M

28.

Calculate the reactions offered by planes. Refer Fig. A sphere
weighs 500N is supported by two planes, one plane is vertical and
other is inclined at 60° to the horizontal.

RB i,
\\__ 90+ 60 = 150°
Ky

\

o
90+ 30 =120 \9‘j90°

—= RA

=

W=500N

FBD

S-19

4M

29.

Calculate graphically the reactions of a beam loaded as shown in
Fig.
10N
i5 N/m 15N

A 1 : 8
=

*__2m_+__3m—*_2mﬁk

S-19

4M

30.

Calculate tension in the strings AB and BC if a weight of 200 N is
attached by two strings as shown in Fig.

W=200N
FBD

S-19

4M




Calculate the reactions using analytical method for a beam shown
in Fig.

1200 N 2000N

31. S-19 6M
A
g 2m o 2Zm - < m =
32. Define free body diagram W-19 2M
33. State two limitations of Lami’s theorem. Ww-19 2M
A sphere having diameter 350mm and 750 kN as weight is placed
as shown in figure Calculate the reaction at point of contacts.
34. W-19 4M
A weight of 1.25 kN is attached by two ropes as shown in figure
Calculate the tension in the ropes.
A B
N
35.
Ww-19 4M
c
j-26 kKN 1-25 kN
A beam is loaded as shown in figure Calculate its support reactions
using graphical method only
200N 7OO N
36. 1 1 Ww-19 4M
A _ B
t C ] t
s Je L Je
- 2m ! 3m i 3m E
Calculate the support reactions of beam loaded as shown in figure
Use analytical method only.
12 &N 24 kN .
m
o | 4 A 3 B
G shoir D ' W-19 6M
g A+
T 2m 2 Zm +- 20 Sm i
3g. State analytical conditions of equilibrium of concurrent force W-18 oM
system.
39. w-18 2M

Write relation between resultant and equilibrant




40. State and explain Lami’s theorem with sketch. W-18 4M
Calculate graphically the reactions of a beam loaded as shown in
Figure
41. W-18 4M
- Y |
'y  {
Calculate reactions offered by surface as shown in Figure, if a
cylinder weighing 1000 N is resting on inclined surfaces at 90° and
50° with horizontal
42, o 1 w-18 4M
n 4
—— L, B
4 — - * - ¢ p]
A simply supported beam of 6 m span has subjected to loading as
shown in Figure Find support reactions by analytical method.
43, , - W-18 | 4M
- 4‘ 1
Calculate the reactions of beam loaded as shown in Figure by
analytical method.
44, I W-18 6M
L 4 y
i N T, xt__j
45. State Lami’s theorem. S-18 2M
46. State any two types of beam along with sketch S-18 2M




47.

Calculate the tension induced in the cable used for the assembly
shown in Figure W = 1500 N.

T8¢

20

Y.
W W= 1500N

S-18

4M

48.

Calculate the reaction of beam loaded as shown in Figure

SOKN

SOKN
3 ‘ Zm i 2m.

S-18

4M

49,

Calculate the reaction of beam loaded as shown in Figure use
graphical method

20k~ Lo leN  fo kK~

A i l 'l' B
frmeme e

S-18

4M

50.

Calculate reactions of beam loaded as shown in Figure

4o fen 10 je
QOf‘N/m l J
A f 2 5'qD1MTBz~,c

S-18

6M
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