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Note: Answ}://f EI)/E full questions, choosing one full question ﬂ?ﬁ(t\each module.
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<N (\)\‘ Module-1
1 a. Briefly give the séQQé“’of different fields in Civil Engineeringz3- (10 Marks)
b. List and briefly explegnjftﬁq types of force systems with exa@ﬁ@%‘i (10 Marks)
S N
\\..M/’;,»'/n\ I A2
ok
2 a. Write the classification o\fkpjédi;S\:and comparison of flgxible and rigid pavements.
N NN (10 Marks)
b. The moment of certain force ;f * is 180 kN-m ¢ ockwise about ‘O’ and 90kN-m counter
clockwise about ‘B’. If its moment about ¢ 5\is;’,>zero, determine the force ‘F’. Refer
fig.Q2(b). ST e (10 Marks)
L Oy
NPT
iYe Y4
. T &
Fig.Q2(b) L Lo Qs
— S e~ — 1B
0 je—crz B0 o
(O
N7 \:..j/! .
<:;~‘:\"\%40dule-2 ——)
3 a. State and prove Parallelogram layilﬁ‘- forces and afso Wiite the significance of the law.
e AN (10 Marks)
b. In the fig. Q3(b) the pq\r’é\tiQ‘g}BC of the string is"ﬁof/tznntal and pulley is frictionless.
Determine tensions in dj/@tje}’énf segments of the stringCAlseNind W1 and W2. Use Lami’s
~ 4 A
theorem. S N (10 Marks)
/Z"\‘\> ) ot
N
3 :
1
™ > Kaie \f‘;w:\
AR
oo
<
2
N 0}
X €,
& OR >
4 a. Deﬁge\thé’,t’enns . i) Angle of friction if) Cone of friction. & 404 Marks)

Whétisl ould be the value of 0 if fig. Q4(b) which will make the motion of 900N<bf6'8k down
t;l{@p]%ne to impend? The coefficient of friction for all contact surfaces is 173. <3(06<Mfrks)

AR )
X Y o)
X {C/
:“‘X\> N

Fig.Q4(b)
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g’f/wﬁorces P & Q are acting at point ‘O’ as shown in fig. Q4(c). the resultant%t:ce is 400N,
an<g4;=/s) B and y are 35% and 25° respectively. Find the two forces P and Q. {7 ?(10 Marks)

I
<\‘ l&»,\ @ ¢
\\ /
-y o /e
(*’i \\/.}rlg Q4(C) .[
v,’i;’ v
\Z’ - o
AN
\ a,\) VY

~\ Module-3

5 a. Explain i) Types ofxférﬁs ii) Types of support. (10 Marks)
b. A roller weighing ZOO\DN rasts on an inclined bar, whlc(lé'\;ssm long and weighing 800N as
shown in fig. Q5(b). De\grmlhe the reactions develop&i\aL supports C and D. (10 Marks)

Fig.Q5(b)

6 a. State and prove ‘Principle of Moments; b

b. Determine the reactions at the supp\m}sffor théb»am]oaded as shown in fig. Q6(b).
/ (10 Marks)

(10 Marks)

Module-4 '
7 a. Determine fhe; ¢entroid of a right angle triangle of base ‘b’ and he Y)t ‘h’ from first
prmmple/ N b o (3) (08 Marks)
b. Determme t\be centroid of the area shown in fig. Q7(b) with respect to the\aﬁéi\shown
w7 //" S (12 Marks)
A4 r"i/'
S 2~y “ e
) <
/0N Fig Qi) —en ]
T :7 e .
R
I

OR

20f3
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§ a. Determine the moment of Inertia of a circle about 1ts diametral axis b&‘\t\k}e”method of
integ;a/t&é\q: N7 (06 Marks)
b. Dete%% é‘/f}he moment of inertia of the section shown in fig. QS(E@ E)Q?lt the Vertical
Centrorda} /:axis. All dimensions are in mm. /;‘i,\\i\\;:.’/) (14 Marks)
T ! \:\\7 H
NI N7

/ - '(\ \.\
N Y Module-5

. '/’f',, ., PAS SAC I \l :
9 a State and explain Newton’s {ﬁv@g of motion. R (10 Marks)
b. On a straight road, a sm giler’s car passes a(pbh\eé station with uniform velocity of
10m/sec. After 10 secs, 2 police van followsi&i\ ‘}xfsuit with a uniform acceleration of
3 a6 to catch up with the smuggler’s car.

1m/sec’. Find the time necessdt:x»(gi}the police
NP Rl (10 Marks)
A
!\//0 ~
10 a. Whatis Projectile? Define the terms i) Angle of projection it) Horizontal range.
NN (06 Marks)
(04 Marks)

et éféf\é@tiig)n.
pr&ﬁé@t‘lle is to be

b. Define: 1) Centrifugal force i) ~Sup
c. Find the least initial velocity w1th§3(t;é}( a projected sO {hat it clears a wall

of 4m height located at 2 distance.o{Sm, and strikesthe ground at a distance 4m beyond the
jori-i at the same level as the foot of the

wall as shown in fig. Q10(c). Théliioim of proje\ob(l_
wall. - & A (10 Marks)
//:’“
@,
r\‘) /f;)
>
,::\:‘/\ <o
’7\” % % k k% < cy
7
NN &
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First/Second Semester B.E. Degree Examination, Dec.2017/3an.2018
Elements of Civil Engineering and Engineering Mechanics

Max. Marks:80

Time: 3 hrs. v
Note: Answer any FIVE full questions, choosing
ONE full question from each module.
Module-1
1 a. Name different fields of civil engineering and explain any two of them. (06 Marks)
b. With neat sketch, explain any two types of dams. (06 Marks)
¢. Find the moment of SOON force about points A, B, C and D as shown in Fig.Q1(C).
(04 Marks)
OR

2 a. Explain the role of civil enginecer In infrastructural development of the country. (06 Marks)
. Explain the Nagpur road plan classification. (06 Marks)

¢. A square ABCD has forces acting aleng its sides as shown in Fig.Q2(c). 'ind the value of P
and Q, if the system reduces to a couple. Also find magnitude of the coupie if the side of the

square is 2m. (04 Marks)
Module-2

3 a. State and prove parallelogram faw of forces. (06 Marks)

b. The forces acting on the system are shown in Fig.Q2(b). Determine the magnitude and

direction of the resultants. (06 Marks)

¢.  With neat sketches explain angle of friction, angle of repose and cone of friction. (04 Marks)

OR

4 a State laws of dry friction. (04 Marks)
b. A chord supported at A and B3 carries a load of 100KN at D and a load of W at C as shown in
Fig.Q4(b). Tind the values of W so that CD remains horizontal. Also determine tension in

each chord. * (06 Marks)

c. A block weighing 4000N is resting on horizontal surface supports another block ot 2000N as
shown in Fig.Q4(c). Find the horizontal force F just to move the block to the jeft. Take co-

cfficient of friction for all surfaces of contact to be 0.2. (06 Marks)
Module-3

5 a. Stateand prove Verignon’s principle of moments. (06 Marks)

b. A rigid plat is subjected to the forces as shown in Fig.Q35(b). Computc magnitude direction

and position of resultant force with respect to centroid point O of the plate. (06 Marks)

c. Determine the support reactions for the beam shown in Fig.Q5(¢). (04 Marks)

1 of 3
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OR
With neat sketches indicating the reactions explain types of supports. (04 Marks)
The forces acting on Im length of a dam arc as shown in Fig.Q6(b). Determine the
magnitude; direction and position of resultant from O. (06 Marks)

A uniform beam AB hinged at A, is kept horizontal by supporting and settling a 400kN with
the help of a rope tied at B and passing over smooth pulley at C. The bar weights 200kN.
Determine the reactions at the supports A and C as well as the tension in the string. Refer

Fig.Q6(c). (06 Marks)
Module-4
State and prove parallel axis theorem. (05 Marks)
From first principles determine the centroid of a rectangle. (05 Marks)
Determine the centroid of the arca shown in Fig. A7{c) with respect to the axis shown.
(06 Marks)
- OR
From {irst principles determine the centriod of quarter circle. (06 Marks)
Determine the moment of inertia of the symmetric | section shown in Fig.Q8(b) about its
centriodal x - x axis and y - y axis. Also determine polar moment of inertia. (10 Marks)
Module-5
Derive the expression for maximum height attained by the projectile. (05 Marks)

A car starts from rest and accelerates uniformly to a speed of 75 kmph over a distanced of
[000M. Find acceleration of the car and time taken to attain this speed. If a further
acceleration rises the speed to 100kmph in 10sec, find the new acceleration and the further

distance moved. (05 Marks)
The equation of motion of particle is given by a = 41> — 3t> + 6 where a - acceleration in
m/sec’ and t : time in seconds. The velocity of the particle at t = i second is 5.0 m/sec and

displacement is 'Gm. Determine the displacement and velocity at t = 5 seconds. (06 Marks)

OR

What i super elevation? Explain the objects of providing super elevation. (04 Marks)
A ball was thrown vertically upwards from the ground with the velocity of 60m/sec. After 3
seconds another ball was thrown vertically upwards from the ground. 1f both the balls strike

the ground at the same time, determine the velocity with which the second ball was thrown.

(G6 Marks)

- A particle is projected in air with a velocity of 120m/sec at an angle of 30° with the

horizontal. Determine :
i) The horizontal range
i) Maximum height attained by the particlc
i) The time of flight. (06 Marks)

203
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First/Second Semester B.E. Degree Examination, June/July 2016
Elements of Civil Engineering and Engineering Mechanics

Time: 3 hrs. Max. Marks:30
Note: Answer any FIVE full questions choosing ONE full question from each Module.

o

MODULE -1
What is the role played by a Civil Engineer in the infrastructure development of a country?
(08 Marks)
Replace the force couple system by a single force with respect to AB and CD as shown in
fig.1(b). (06 Marks)

Fig.Ql1(b)
Define Moment of a Force. (02 Marks)
What is the scope of (1) Environmental Engineering (2) Surveying? (06 Marks)
Distinguish between Rigid pavement and Flexible pavement. (06 Marks)
Fig.Q2(c) shows a cantilever beam with two forces and a couple i) Determine the resultant
of a system ii) Determine an equivalent system through A. (04 Marks)
ke - 2500N
: 2 2000NmMm
Fig.Q2(c) :g' e ' S
S E L ot
2:5m

MODULE -2
Define the following : i) Equilibrant ii) Resultant force i) Angle of friction
iv) Angle of Repose. (08 Marks)

A vertical mast AC as shown in fig.Q3(b) supports two cables with tension 3kN and 7kN at
the angles shown. BC is a guy wire to be situated at a distance X from the mast base. The
resultant of the force system is limited to 2kN maximum and must acts vertically down the
mast. Calculate the value of the distance X. (08 Marks)

Fig.Q3(b)

/ﬁ///’//" C Al e e i i v e e
<&

JA
o >
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Explain different types of frictions. (04 Marks)
State and prove Lami’s theorem. (04 Marks)
Figure Q4(c) shows two blocks along with values of p. Determine the force Q to be applied
for impending motion between A and B. Will this force cause movement between B and the
ground? (08 Marks)

Fig.Qd(c) awghay | 7
M-0-25 N,
P OO A SRR B e e g T
MODULE -3
Mention the different types of supports with neat sketch. (04 Marks)
Explain different types of horizontal members which generally placed on supports.
(04 Marks)
Determine the reactions at A and B of the overhanging beam as shown in fig. Q5(c).
(08 Marks)

30 kN
yoknm / 20kn/m
A p— ¥ o % rveedben,

TE A 2
Fig.Q5(c) : | % J

A beam ABCDE is hinged at supports B and has roller at C carries load as shown in fig.
Q6(a). Determine supports reactions. (08 Marks)
25 kn

2oknlm oknim €okn

FigQ6a)

L’WW(_FJ

. A cylinder of radius 50mm and weighing 200N is kept in equilibrium portion as showr in
fig. Q6(b). Find tension in the string AB and reaction component at hinge O. (08 Marks)
S+n'f'9-

Fig.Q6(b)

2 0of3
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MODULE -4
7 a. State and prove parallel axis theorem. (06 Marks)
b. Determine the position of centroid of the lamina with circular cutout as shown in fig. Q7(b).
(10 Marks)

Fig.Q7(b)
8 a. Determine Centroid of a triangle by method of Integration. (06 Marks)
b. Find the moment of Inertia of the region in fig. Q8(b) about horizontal axis ®-@ and also
find the radius of gyration about the same axis. (10 Marks)
®
Fig.Q8(b)
0omm
. —0
@ 1560 mm =y oo mm

MODULE -5
9 a. Define the following : i) Kinematics ii) Kinetics iii) Motion iv) Path. (04 Marks)
What is Super elevation and what is its necessity? (04 Marks)

c. A projectile is projected from a point at an angle of elevation of 30° with a velocity of
600m/sec. Find the velocity and direction of motion of the particle at the end of

1) 25 seconds ii) 40 seconds. (08 Marks)

10 a. Define the following : i) Uniform velocity ii) Rectilinear motion iii) Curvilinear
motion iv) Projectile. (04 Marks)

b. A particle falling under gravity falls 30 meters in a certain second. Find the time required

to cover the next 30 meters. Take g = 9.8m/sec’. (04 Marks)

¢. A vehicle carrying a vertical rocket launcher moves to the right at a constant velocity
35m/s along horizontal track. It launches a rocket vertically upwards with an initial
velocity of 45m/s relative to the vehicle.
i) How high will the rocket go up?
il) Where will the rocket land relative to the vehicle?
ii1) How far does the vehicle move while the rocket is in the air?
iv) At what angle relative to the horizontal is the rocket travelling just when it leaves the
vehicle as observed by an observer at rest on the ground? (08 Marks)

wedkkhn

3o0f3
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First/Second Semester B.E. Degree Examination, June/July 2017
Elements of Civil Engineering and Engineering Mechanics

Time: 3 hrs. Max. Marks: 80

Note: Answer FIVE full questions, choosing one full question from each module.

Module-1
1 a. Explain briefly the scope of the following civil engineering fields:
1) Environmental engineering
ii) Transportation engineering (06 Marks)
b. Explain: i) Static and dynamics
i) Kinematics and kinetics
iif) Couple and moment of couple (06 Marks)
¢. Find the components of 100 N force shown in Fig.1(c) along general x and y axes shown.

(04 Marks)
OR
2 a. Explain the terms: (i) Kerbs, (i) Skew bridge, (iii) Spillways. (iv) Subgrade. (08 Marks)
b.  With example, explain the characteristics of a force. (04 Marks)
c¢. Transfer the force acting at point A to the point B. Refer Fig.Q2(c).
Y
\J
20
A > b
—— hm h Fig.Q2(c) (04 Marks)
Module-2

3 a. Four coplanar concurrent forces are acting at a point ‘0" as shown in Fig.Q3(a). Determine
the resultant completely.

2P0

oM

%
oM
!
{SON Fig.Q3(a) (08 Marks)
b. Explain: i) Angle of friction if) Angle of repose
iiiy Limiting friction iv) Coefficient of friction (08 Marks)

1of3
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OR
a. Three cylinders A, B and C of diameter 200 mm, 300 mm and 250 mm and weight 75 N,
200 N and 100 N respectively are placed in a ditch as shown in Fig.Q4(a). Assuming contact
surfaces smooth, determine the reaction between cylinder A and the vertical wall.

45D

Fig.Q4(a) (08 Marks)

b. A pull of 180 N applied upward at 30° to a rough horizontal plane was required to just move
a body resting on the plane, while a push 0f 220 N applied along the same line of action was
required to just move the same body. Determine the weight of body and the coefficient of

friction. (08 Marks)
Module-3

a. With the nature of reaction, explain: (i) fixed support, (ii) Hinged support, (iii) simple

support. (06 Marks)

b. Determine completely the resultant of the system of four forces acting on the body shown in
Fig,Q5(b) with respect to point *0’.

Fig,Q5(b) (10 Marks.

OR
a. Give the statement and application of Varignon’s theorem. (04 Marks
b. With sketch, explain space diagram (SPD) and free body diagram (FBD). (04 Marks

c. Find the support reactions for the beam loaded as shown in Fig.Q6(c).

Fig.Q6(c) (08 Marks

20f3


https://play.google.com/store/apps/details?id=com.vtu.all&hl=en_IN

15CIV13/23

Module-4
7 a. State and prove parallel axis theorem. (06 Marks)
b. Locate the centroid of the plane area shown in Fig.Q7(b).

Fig.Q7(b) (10 Marks)

OR

8 a. Determine the centroid of a triangle by first principle. (06 Marks)
b. For the cross section shown in Fig.Q8(b), calculate the MI about the centroidal axis parallel
to top edge. Also determine the radius of gyration.
putd

; 160w =4
—
| 1 | rome
-
i 154 35 mm
e
A5 mm
~ 7L
A St Fig.Q8(b) (10 Marks)
Module-5
9 a. A stone is dropped into a well. After 4 seconds the sound of splash is heard. If the velocity
of sound is 330 n/sec, find the depth of the well up to water surface. (10 Marks)
b. Explain with a sketch for projectile motion:
i) Range i) Time of flight
iif) Maximum height iv) Angle of projection (06 Marks)
OR

10 a. A stone is projected with a velocity of 20 my/sec perpendicular to the incline as shown in
Fig.Q10(a). Determine the range R on the inclined plane.
20 m]see

Fig.Q10(a) (06 Marks)
b. Explain: (i) Super elevation, (ii) Relative motion. (04 Marks)
c. A body moves in a straight line has the equation of motion given by S= 2t —4t+10.
Determine:
i) The time required for the body to gain a velocity of 68 m/sec starting from rest.
i) The acceleration of the body when the velocity is equal to 32 m/sec. (06 Marks)

* ok ok ok Xk
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First Semester B.E. Degree Examination, Dec.2015/Jan.2016

Elements of Civil Engineering & Engineering Mechanics

Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing one full question from each module.
Module-1
Briefly explain the scope of any four fields of civii engineering. (08 Marks)
Draw typical cross section of road and explain its components. (08 Marks)

OR
Write short notes on: i) Shoulders i) Kerbs 1) Traffic separators. (06 Marks)

10

Resolve 300 N force acting on a block as shown in Fig. Q2 (b):
1) Into horizontal and vertical components.

11) Along the inclined plane and right angles to the plane. (10 Marks)
Module-2
State and prove Lami’s thecorem. (06 Marks)
Determine the resultant of forces which are acting as shown in the Fig.Q3 (b). (10 Marks)
OR
State and prove Parallelogram law of forces.- (10 Marks)
Explain with sketches : 1) Cone of friction 1) Angle of repose. (06 Marks)
Module-3
State and prove Varignon’s theorem. (06 Marks)
Find the magnitude, direction and position of the resultant with respect to the point A for the
force system shown in Fig. Q5 (b). (10 Marks)
OR
Explain the different types of supports in the analysis of beams. (06 Marks)
Determine the support reaction at A and B for the beam shown in Fig. Q6 (b). (10 Marks)
Module-4
State and prove parallel axis theorem. (08 Marks)
Determine Centroid of the area shown in Fig. Q7 (b). {08 Marks)
' OR
Determine the moment of inertia and radii of gyration of the area shown in Fig. Q8 (a) about
the base AB and centroidal axis parallel to AB. {08 Marks)
.Determine the moment of inertia of triangle of base width ‘b’ and height ‘h’ about the base.
{08 Marks)
Module-5
Define : 1} Displacement ii) Speed iy Veiocity 1v) Acceleration. (06 Marks)

A cricket ball thrown from a height of 1.8 m above ground level at an angle of 30° with the
horizontal with velocity of 12 m/s and is caught by fielder at a height of 0.6 m above the

ground. Determine the distance between the two players. (10 Marks)
OR

A stone is dropped into a well and a sound of splash is heard after 4 s. Find the depth of

well. (08 Marks)

Determine the position at which the ball in thrown up the plane will strike the inclined plane

as shown in Fig. Q10 (b). The inittal velocity 1s 30 m/s and angle of projection is tan"(%)

with horizontal. (08 Marks)
1ot2
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USN 15CIV13/23

First Semester B.E, Degree Examination, Dec.2016/Jan.2017
Elements of Civil Engineering and Engineering Mechanics

Time: 3 hrs, Max. Marks: 80

Note: Answer FIVE Jull questions, choosing one full question from each module.

Module-1
1 a. Explain briefly the scope of the following civil engineering fields. (04 Marks)
i) Hydraulics i) Transportation engineering,
Explain on what bases under which the dams are classified. (05 Marks)
Replace the horizontal force of 600N acting on the lever by an equivalent system consisting
of a force and a couple at 0 as shown in fig.Ql(c). (07 Marks)
6ooN A
0.6
Fig.Ql(c) "
(o]
OR
2 a  Give the comparison of Flexible and Rigid pavements. Also give their advantages and
limitations. (04 Marks)
b.  List the various systems of forces with their characteristics and an example for each, with a
neat sketch. (05 Marks)

€. A 100N vertical force is applied to the end of a lever which is attached to a shaft as shown in
fig.Q2(c). Determine i) The moment of force about 0.
i) The horizontal force applied at A which creates same moment about 0,
iii) The smallest force applied at A which creates szme moment about 0, (07 Marks)

Fig.Q2(c)

Module-2

3 a.  State and prove Parallelogram law of forces. (05 Marks)
b. Two forces acting on a body are 500N and 1000N as shown in fig. Q3(b). Determine the
third force F such that the resultant of all the three forces is 1000N directed at 45° to the

X — axis. (06 Marks)

"

Fig.Q3(b)
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A truck is to be pulled along a straight road as shown in fig. Q3(c).

i) If the force applied along rope A is 5kN inclined at 30°, what should be the force in the
rope B, which is inclined at 20°, so that vehicle moves along the road.

ii) If force of 4kN is applied in rope B at what angle rope B should be inclined so that the

vehicle is pulled along the road. (05 Marks)
.
kN a
) P | T3 P 3‘1.____
Fig.Q3(c) 20°
13
OR
With a neat sketch, explain the basics of static friction and Kinet ic friction. (03 Marks)

A block of mass 10 kgs placed on an inclined plane is subjected a force F which is parallel tc
the plane. Taking inclination of the plane with respect to the horizontal as 30" anc
coefficient of friction between the block and the plane is 0.24. Determine the value of F fo:
i) Impending motion of the block down the plane and ii) Impending motion of the block

up the plane. Take acceleration due to gravity g = 9.81. (05 Marks}
Find the resultant of the force system acting on a body OABC as shown in fig.Q4(c). Alsc
find the points where the resultant will cut the X and Y axis. (08 Marks:
A | ceoN
SOoON .
A & _A50
. Qoom
Flg.Q4(C) —'soN B \olm
200N
2
] p—
Module-3
Explain the different types of supports and loads in the analysis of beams. (06 Mark-)

Find the forces in cables AB and CB shown in fig.Q5(b). The remaining two cables pa-s
over frictionless pulleys E and F and support masses 1200 kg and 1000kg respectively.

(10 Mark-:
Fig.Q5(b)
- F
4600 \cv'
1200 \lz
OR
Define Equilibrant. Explain the conditions for equilibrium of coplanar concurrent force
system and coplanar non concurrent force system. (06 Mar:s)
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Determine the reactions at the supports for the system shown in fig.Q6(b). (10 Marks)
© 10K 5Ka
o0 xv) y
| e B 1
Fig.Q6(b) A ol o 3
. b
YL Ly
Module-4
Determine the Moment of inertia of a semi circle about centroid axis parallel to diameter by
the method of integration. (08 Marks)
Determine the centroid of the lamina as shown in fig. Q7(b). (08 Marks)
s m eesr e e - rf
\ ,bO&P
Fig.Q7(b) )
: %
OR
Determine the centroid for sector of circle by the method of Integration. (08 Marks)
Find the moment of Inertia of hatched area shown in fig.Q8(b) about the axis PQ. Also
determine the radius of gyration. (08 Marks)
Fig.Q8(b)
Module-5
Derive all three basic equations of motion in Kinematics. (06 Marks)
What is Super elevation and what is its necessity? (04 Marks)

A horizontal bar on length 1.5m rotates. It accelerates uniformly from 1200 rpm to 1500 rpm
in an interval of § seconds. Find the linear velocity at the beginning and end of the interval.
What are the normal and tangential components of the acceleration at the mid — point of the

bar after 4 sec after the acceleration begins as shown in fig. Q9(c)? (06 Marks)
, A
Fig.Q9(c)
OR
Derive the equation to the path of the projectile. (08 Marks)

A passenger and goods train are moving on a parallel track in same direction. The passenger
train 250m length is moving with a constant velocity of 72 kmph. At an instant its engine
approaches the last compartment of the goods train. After 25 sec. the engine starts
overtaking the engine of goods train. It takes 30 seconds more to completely overtake the
goods train. Find the length and speed of goods train. (08 Marks)

% k % % %
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