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o) What is the value of P in the system shown in figQ6(c), to cause the motion to imp

different types of beams. _
how that angle of friction is equal to angle of repose.

s

500N 405

figQs(c),
Unit - IV

_._‘
Moment of inertia of a triangular lamina about its horizontal centroidal axis is gi
bh™/36. Obtain this expression by method of integration.

i ;
Find the radius of gyration for a rectangular lamina of breadth 30 mm and del:lth-v" : (
Locate the centroid of the section with respect to the axes as shown in Fig. 7(e).
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es of coplanar {p@gs?stem.

somposition i) equilibrium jaw and law of actio~=1d
Q6

in Fig.2(¢)- Determine the

the magnitude and
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non-concurrent forces.
(c), where \he sides of

sition of resultant w.r.t ‘Al
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" rinciple 1 e A A aeée
ge vk enoii) ove a block of 1 kN weight wi b
| the force P mg‘;ﬁ]di,§°p{'g’,g(b)'_ Takg soefficient of friction as 0.2. f{ _
" 2m/s*towards right as S ving at 4 m/s towards right, strikes another sphere ot
9 A sphere of mas> - J'(gt{ng same line at 2 m/s. ‘Find velocity of each sphe-re. a
M?gmit?c\;asri? k]ﬁﬁetlnr:: energy during impact. Take coefficient of restitution, & =
i =% IScoN

|

— 77T peoL

Feg q(h) :):HB,IIO Cles)

0 i ztazir'rr-c explain D'Alembert’s principle.
1500 N block restin i a i i et
. g on a horizontal plane whose kinetic fricti

> @ horizontal force of 300 N, What distance will it cover before

reacning a velocity of 10 m/e '
= i/ o J 1 .’J.) 1
Fuich farther wil e b /s after starting from rest? If 300 N force is then rem

ck contin -
¢) Determine the Velocity ¢ ontinue to move? Use work- energy principle.

Ji t { H
gonnected as shown in HJlOCks and tension in the strings for the system
-

‘ ; 3.10(c) afte
B Ge nhnenca ¢ after moving for 5 second : R -
horizontal plane Principle. Take coefficient of friction ass g?rttl)g?wgg?
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o e force couple system with sketches.

. r non concurrent force

e equilibrium. State the conditions of equilibrium for coplana

system - I 3 )

¢} Explain FBD with example : ' __

d) Two spheres each of radius 100 mm we}hs 5 kN are placed In a rectangular box 2s

shown in Fig.Q4 (d). Calculate the reactions at all points of contact. }
300 mm

D

B
Fig.Q4(d)
istinaci Unit -1l
5. a) Distinguish between roller support and hinged support with sketches. |
b) Determine the reactions for the cantilever beam subjected to loads as shown in Fig 5& )
Sl | i
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acting towards right as shown in Fig. 1(e).

nar force system.

is to be 800 N along pasitive x- axis.

\ation with respect to x - axis such that the

4 3 Y . q A. ‘

. Al @.&Cb) th-GL\-(‘k)

. __t.&‘_.__ U ‘ s
A gl forces acting on @ body resting on an inclined plane as shown 10} F
ine the resultant force if @=30,

ZR
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e 3

Q2
20N

W=1000 N, N= 886 N, F= 200 N and T= 1800 §

itude and direction of forces F1 and F2 as shown in Fig. Q 2. (b).
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quations for coefficient of restitution .
energy during jmpact. :

B impact. Give ©
; m iyl _ Justify the l0ss of

sion i
jon of the blocks =8 tBn'ent of friction between the bl

oo ,"as <hown in Fig.9 (b). Take coeffici

plar ight of firs
~ plane & : 10 m on a smooth floor. If the heigh
A ball is dropped 107 3 oy itution and ii) expected height of second bour

8.1m, determine i) coefficient of rest ;
ZouN 250N )40?
; e - \7\4{230'
5N Tema

_ Fia.ﬁ(’.b)

10. 2) State and explain D’ Alembert’s principle. Define effective force on a particle.

b) A 10,000 kN train is accelerated at a constant rate up a 2% grade. The track resist:
- ' constant at 10 N / kN. The velocity increases from 9 m/s to 18 m/s, in a distance€
. , Determine the maximum power developed by the locomotive. Use work —energy pk
¢) State and prove impulse momentum principle. Y
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; g mmm@wﬁm with sketches Show the
- 04
_ ﬁumhﬁﬁemmaﬁﬂmfmm!: &0
mgmuaw sl g 06
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5 0.2 and that between Baldﬁle;iawastaTa!eng‘n‘ of A 22 000N

_ Unit — IV
of inertia of the triangutar lamina about its horizontal centroidal axs. 5
£ axis theorem. S
froid of the area shown in Fig Q7(c) with respect 1o the axis shown
’ -
. =
l 8
\,
: \
< { ‘] » ) 4
- g < 41 I
Fig.Q7(c)
$or of a triangle from first principles

' 'ii-;' od its uses with example
Anasite sections with exampie
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veen coplanar concurrent and coplanar non concurrent

ons of equilibrium in each case. N
: va .h 51%10(?522} gh as shown in Fig.Q4(c). Determine th

ct points.

t rest in a trou

50° 40°
Fig.Q4(c) _
d) Find the resultant of the system of coplanar forces acting on a lamina shown in

Each square has a side of 10 mm. Locate the position of resultant with respect
y-axis T 2 kN {
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Stands at
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0.5.

1€ top of the |,
does ny slip

etween the ladder and th
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Civ 4 IL ENGINEERING AND mmmm_mmaa
0 . Marks' 100
questions choosing One full uosl
ly i thero fs any miseing wp quostion from each Unit,
A : Unit - |
m Structural Engineering (i) Burveying (ily fransponation
transmissibility. State e limitations ‘
talel : A r '}
NG at & point e as shown in Fig. Q1(0). beterming their
: &
uun _,'.ngtd'ﬁodg (Ii) plrﬂ'i 6
Foree and Force systom with example.
hanics .
on the block resting on an inclined plane are as shown in Fig. Q 2 (c)
400 N forces may vary, but the angle between them s slways 26
lue of © for which the resultant force is directed parallel to the inclined
n .
) Y .\;,,r.,;};‘_\ unit - 1l
characteristics of a couple 2

‘ force 100N with respect to A as shown in Fig Q3(c)



n in Fig.7(c)

Unit-V
oy a} State and prove work-energy principle. Wi,
b) A ball of mass 40 kg moving with a velocity of 8m/s strikes directly another ball of

mass 30 kg moving in the opposite direction with a velocity of 10m/s. If the o
efficient of restitution is 0.75, what is the velocity of ball after the Impact?

¢) A short commuter train consists

of three coaches, each of 6000 kg mass. If th e
frictional resistance is 0.5 kN/1000kg mass determine the tractive force of the | 4

train, if it has to attain a speed of 60 kmph in 10 sec. Also determine the tension
in each of the coupling between the coaches. :

L
10. 2) Explain direct central impact and coefficient of restitution,
) Explain D Alembert’s principle.
c) A

[
¥

\ block of certain mass slid h incli

_ clined plan
shown in Fig. 10 (c). Determi iy Yool e P
plane through 2 height

and 41=024 Use work-energy

/J) 0 =30

s Bfoom's Taxonomyl | * Level R Fig. 10 (C)
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ngle of friction ; 04 L2
L A S ' 06 L1

nd 2.5kN respectively, are connected by a wire

as shown in Fig, 6(a). Determine the magnitude of

n of the blocks to impend. Take coefficient friction at

10 LS
Fig. 6(a)

Unit = IV

' t of L1
| tion with a sketch, Derive an expression for momen R
‘ u:.:t::\ggtﬁ: lamina about its centroidal axis. L1
% the centroid, what doe org
Wm’"t Offthg aE;Z?InBexﬁE;:se terms and mention any one praclca el o
| stands for
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Fvﬁ’ QhCe)
a) Distinguish between (i) Resultant and Equilibrant (ji)

D) Explain (i) Equivalent couple (ii)

¢) Determine the reactions at
trench as shown in Fig.Q4(c).T
| radius of A as 200 mm an
L

Moment and couple
Equivalent force couple system

5 a) What is the diffe
€xamples in eac

b) Name ang expl
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Xaminations
Wo o g '-?“;Marks:wo
One full question from each Uit
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Fo A Sm bﬁiﬁ . State its Limitations. e oe ..LZ
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‘body diagram with examples.

nown Tension T,=3kN and Tz
hird Cable BC is use
4 tension in cable BC sO tha
rtical. Find the magnitude of

=gkN are attached to a

ire and is attached at

t the resultant force exerted
esultant. Refer Fig. Q2(c)
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