power. Derive the work energy formula for the motion of

graﬁon of the blocks and tension in the string for the system
d as shown in Fig.9 Q(b).

A o

Her0a(L)
© A { )

Fig.9 Q(b)

{ 10 a) Define (i) Impulse (i) momentum and (iii) direct central impact.

¢ b) A block A of mass 80 kg resting on a rough horizontal plane is moved by anoiicl
'

plock B of mass 120 kg. The two are connected by a weightless string passing
over a flectionless pully as shown in Fig. 10 Q (b). If x between block A and the

“ plane is 0.3, determine the velocity of A after it moves a distance of 1m from rest

€ A Balliof mass 60 kg ,”'0‘””9 with a velocity of 5m/s collides directly with a
stationary tall of mass 20 kg. If the two balls get stuck together after the impact

L what is common velocity? What is the loss of KE due to impact?
BT* Bloom's Taxon@my, L* Level

I,

4




.

b) Define the tel o9 ! O
ch i) Polar moment of inertia il) Radius of

gyration
¢) Locate the
Fig7c) %

1 with respect to the axis as shown in




& j‘ Hotn
T F;ﬁ’QLI'Cb) Faaq_cf_)

{ ' c) Meﬁnine the resultant of the force system acting as shown in Fig Q 4(C) with‘_‘l
PO, . respect to A,

o

Unit — [l
5 a) Write conditions of Equilibrium used in coplanar non-concurrent force system
b) Name and Explain different types of supports with neat sketch

¢) For the beam with loading shown in Fig. 5(c), determine the reactions at }he |
supports. ﬁ _.
100 kN :_1,'.;‘- :‘
45>\ e 2hm -
}g;_ 1 : r o Y Yy v .;'
F— 1m 1m- A W " )
1 | m=——— A ; {1 E
Fig. 5(c) {
6. a) ListCoulomb's laws of friction, - g




(8 o ..
. - ni

) Rigid body concept o A

) resolution and composition with

&kN vertically upwards. Compute







——

"of the triangle of base b and height
06 L2

up section shown in the Fig. 8(c).
10 L4

) State and explain D’ B 04 2
A 12DOUKN of train i tant rate up of 2% grade. The track
resistance is ON/KN. 1T < from 9m/s to 19m/s at a distance of
eloped by the jocomotive. Use, work

] 08 LS

500m. Determine the
energy principle.

) A block of mass

block B of mass oLt

block B and tens‘t'o'n-“

between block & plane

smooth frictionless

using another

the inclined plane by
g(c). Determine the acceleration of

the block. Take coefficient of friction
rope as inextensible and pulleys are

pert's Principle.




" . T
i Fig, Q4(d) and a force of
, cable Siong BA and CB. ";

3

uﬁit,- n

" ‘Support and fixed support with sketches. Show t , _.

ded as shown in

ions of the supports for the beam loa
t the reactions at the supports are equal.

10kN
10kN/m

Fig. 5(b) b
¢) A ladder 5m long weighing 300N is resisting against a smooth vertical wall and =
a rough horizontal floor making an angle 8 with respect to the horizontal. When'
a 800N man stands at the top of the ladder, the ladder begins to slip. Determine
the angle 8 for which ladder does not slip. Take coefficient of friction between

the ladder and the floor as 0.4,

g a) Statecoulomb’s |aws of dry friction.
b) Explain (i) limiting friction and (i) kinetic friction with sketches
Determine the reactions at supports A and B for the beam loaded as shown

|

Fig. 6(c).
ks st
- B KN i
Yy ! - 4 kN/m
£s S A0 1% B S ‘.1‘:'I-I1 "'JH'EFII"@' .‘"‘
VAN E- e
i e e —— ? F]

Fig.6(c)



ENGINEERING MECHANICS

o T Max. Marks: 100
One full question from each Unit.
velor - Civil engineering in the economic
eer g ‘ ngineering and ii) water resources
ain i ' * 06 L2
| : i e 04 L2
& < {f -'. cting at O as shown in Fig. Q1 (c). 10 L5
s SN 15 R : oo 7
RN o oN Q 5
SN S I =T ey b %
i iy, e ) / &
'i” S 1N / {
‘I 2 / Is
o-sfu SO N S
Fa.a!g@.:) 1 ﬂﬁ_q 2 ce)
ist axioms of mechanics. -Explain the p}jple of transmissibility with the help L1
a neat sketch. What are its .llimitations?-ﬁg;. 06 L2
Distinguish between i) resolution and omposition ii) Rigid body and particle.
Sive examples in each case. | i) 06 L2
etermine the force P and its inclination a required to lift a block of 1kN
rtically upward from a trench as shown in Fig. Q 2 (c). 08 LS
U_nif‘?fil
Define a couple. What are its characteristics? 05 L1
i 's theorem.
state and prove Varignon's th "t Ay
Replace the force system shown in Fig.Q3(c) by a single force passing through
and moment of a couple
' Soon
*
. i-':"'
'y
.ﬁ;': u‘
:
b 10 LS
—f"q W) p‘#
1 I




o

08 LS

-
s ; ;
...M. o g
=k 2 Iu.rl._...ﬁV
oy
»




“anc “center of gnvity Determine the radius | :"3‘_
| centroidal axis for a rectangular lamina of dth

0

f a quadrant of a circular area by method of Integration. .
nd moment of the area of the section with respect to ABas

Fig no: BCH

;\ Nota Al!ﬂumunmnsnroinmm
:, Unit-V
[ g. a) State and prove work energy principle.

oCkS
S

acceleration and Tension in the string for the system of bi

b) Determine the
;= 0.2 between the block and honzontas

connected as shown in Fig. 9 (b). Take 4
plane .
| v N
y

- i ",r 1 \
?’
( . Q( ()] J\j
' o
\.‘._’/j_

R



08 LS

eh. Distinguish limiting friction and kinetic
06 L1

at angle of repose is equal to angle of

04 L3

4 on rollers at E and carries loads a8

-zliel axis theorem.
&mmExpresgonforwofMd

“ e and prove P2 S
e the triangular lamina about its &2

- trondal /08
-3



shown in Fig.Q4 (b) by an equivalent force goup' :
2 id be the value of © made by the force with the

of force about A'is zero?

noment

Fig- 4 %(b)

he contact points for the system of cylinders in "

c) Determine the reactions at t
(c). Take Wa = okN and Ws =1 kN.

dilibrium as shown in Fig.Q4

€q
e
F?f‘ QAL
d Unit — Il
5. a) Write any two differences betwe ' : L
of neat sketches. ween Hinged support and Fixed support with the '5 ]
<9 1'*



e mﬂ quesﬂon from Ga%b Unit.

Marks BT*
06 L*2,
06 L2
08 LS
Define Loplh
i) Particle - iii) Continuum -
i) Rigid Body ”.tm_ﬁorce | 06 L1
Explain d:ﬂ’erenttypesﬁffﬁe system with &;tches. 06 L2

a bridge truss is shown in Fig.Q2(c).

Forces acting on a Gusset plate of a
is zero in both the directions.

Determine the value « W P such that 1

Fig. Q2(c)

Unit -1l )
oment of a couple does not depend on moment center. Justr‘y the statement.

tate any three characteristics of a couple.
¥,




b)

Ris

10. a)
b)

BT* Bloom's Taxonomy, L* Level

f grav:ty of the lamina shown in Fig. Q8(c) with resp

- i " -

& o 0 Fig.Q8(c)
Unit-V )

Explain the concept of linear impulse and momentum. Derive the relatlo _?

between Impulse and momentum. :
A glass marble, whose weight is 0.2N, falls from height of 10m and rebounds :

height of 8m. Find the impulse and the average force between the marble »f
floor. if the time during which they are in contact is 1/10 of a second. )
Determine the tension and acceleration of the blocks as shown in fig. Qg(c)
coefficient of friction between the blocks and the frame as 0.2.

R0 N 200N 300 N
A g oA Fig. Q9 (c)

T LT T T T T

State and prove work energy principle.
A rnamt W;Sheskml rT';ove wooden box of 1m® to a distance of 5m with the |
mount of work. If the block weighs 1kN and the ¢ 3
IR Should tip it or slide it o-efficient of friction is 0.3
coeéhuetnht of restitution. Classify the bodies based on coefficien
Ive the expression for determination of coefficient of restitution. =

tatttqlt‘utlitttt

4.



(c) which will make the motio
coefficient of friction for all the contact
, i ]




feweabout A and B for the 30 N force shown l“

¢) Determine angle a for equilibrium of two identical cylinders placed as shown in
fig.4(c). Take weight of A = Weight of B = 1000 N. i

Fig.4(c)
Unit - 1l
d reactions with free body diagram.

a) Explain different types of supports an
b) State Coulomb's laws of friction

o

\-2-



3) StateandpfoveVaw .
1 and

p) Determine the wé
i the fig 3(0) suh that poron BC




