50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Time: 3 hrs. - Max Marks: 100

Note: 1. Answer any FIVE full questions, choosmg ONE full questwn ﬁom each module.

1 a
b.
2 a
b.
G:

b

2. Missing data, if any, may be’s?tta ly assumed.
o ,-

Explain briefly the scope of followmg areas of civil en i

i) Irrigation engmeermgx\)*?’ /a Y
ii) Environmental engmqenng | O (10 Marks)
What are the rolesiof cw11 engineers in the infrastructural development of a country?

& 53‘,3 , (10 Marks)

1& V%\g*. d
OR..~

State and. explam basic idealization in mechanics. (06 Marks)
State and prove law of parallelograr% of forces. (06 Marks)

Twmforces acting on a body ar& “500N and 1000N as shown in Fig.Q2(c). Determine the
thlrd force F such that the resultan of all the three fo eS\ is 1000N, duected at 40° to the X

(08 Marks)

(08 Marks)

'S¢
“Two identical cylmdexs, each welghmg 500N are arranged in a through as shown in

Fig.Q3(b). Determme the reactions developed at contact points A, B, C and D. Assume all
points of contact \are smooth. ::' 7

CMRIT LI
ANGALORE

Ve 1 Fio D2 10 Marlre)
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a.

b.

a.

18CIV14/24

OR

State the laws of dry friction. o (04 Marks)
Explain the types of friction. £ ,1 s (06 Marks)
Find the force p just requlred to slide the bloch in the arrangement shown in Fig.Q4(c).
Fmd also the tension in the string. Given welgiﬁ of block A = 500N and welght of block
= 1000N. p = 0.2 for all contact surfaczs 3

(10 Marks)
Explain with sketch' dlfferent types of loads 4 (04 Marks)
Explain with sketches‘ ‘different types of supports (06 Marks)
Determme the reactions developed at sugports A and B of overhanging beam shown in
\z
) yu
(10 Marks)
List the dlﬁ'erenttypes of trusses. N’ (06 Marks)
Analyse the truss shown in Fig. Q6(b)b method of j _]omts
& 5 e 23,
¢ K N
ap§fwr . Py CMRIT LIBRARY
Joé%‘_,l./_ Stn Pv BANGALORE - 560 037
ﬁFig.Q6(b) (14 Marks)
¢ . Module—4
Determine the'centroid of a sermclrcular lamina from the first principle. (08 Marks)

b. Locate the centroid of the lamma shown in Fig. Q7(b) with respect to axes 1 — 1 and 2 - 2.

o g

+

do00

@-‘u - Y__o
y 1
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10

a.
b. Determine the moment of inertia of the symmetn [-Section shown in Fig.Q8(b) about its

18CIV14/24

OR

State and prove parallel axes theorem. (08 Marks)

centroidal axes x-x ad y-y.

(12 Marks)
Define the followmg ~

i) Projectile ,{‘::;’

ii) Trajectory W)

i) Time of flight ’

iv) Range. d (08 Marks)

A prOJectlle is fired at certamaangle has a horizontal'range of 3.5km. If the maximum height
reached is 500m, what 1§3the angle of elevatlon of the cannon? What was the muzzle
velocity of the projectile? o X J L (06 Marks)
A Burglar’s car starts, with an acceleration of 2m/sec’. A pohce*van came after 10 sec and
continued to chase ‘the burglar’s car w1th1an uniform velomty of40m/sec. find the time taken
by the pohce van to overtake the Bl.ﬁ"z]gr s car. Y (06 Marks)

'31;\./ OR {
', stion and D’Alembext’s principle. (04 Marks)
ht 4000kN and is"moving with a uniform acceleration of

State Newton s second law ¢
A lift cames a man of vzel

3. 5ni/sec’. Determine the tensmn in the cablg when :

“»Lift is moving upwards &3

11) Lift is moving, dow,nwards (08 Marks)
A car travellmg at.a _speed of 75kmph apphes brake and comes to a halt after skidding 60m.

ii) Time o stop the car P

iii) Coefficient of friction between road and tyres. (08 Marks)

CMRIT LIBRARY
BANGALORE - 560 037
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Answer:

1. a) i)

1.3.8 Scope of Irrigation

Irrigation may be defined as the process of

s by artifici igati i
crop icial means\ Irrigation of land for agriculture represents one of oldest and most

important uses of water, next to water provided for drinkin i
. > g and domestic purpose. It i
p]anne:j‘and designed science to fit the natural conditions, most suitably. s o0
\Irrigation is not just limited to ap
agricultural fa/rglj It deals with the design
head regulators etc. _

pli_catior_l of water to soil but also watershed and
and construction of all works, such as dams, weirs,

The scope of Irrigation engineering can be divided into two heads.
I) Engineering Aspect : This deals with :
1) Storage of water by constructing dam as reservoir.
2) Diversion of stored water to canals for distribution.
3) Lifting of water by digging wells and fed to small channels.

4) Conveyance of water to agricultural fields by some suitable distribution syster,
like flooding, forrow, subsoil irrigation, sprinkler and drip irrigation.

5) Drainage and relieving the water logging, to maintain high productivity of cang|
6) Development of hydroelectric power.
II) Agricultural Aspect

1) Distribution of water uniformly and periodically to maintain proper depths of
. water for crops.

2) Capacities of different soils for irrigation water.

3) Reclamation of waste and alkaline lands.

Benefits of Irrigation _
1) Increase in food production by applying scientific methods for optimum quantity of

water to the crops.
2) Protection from famine as it maintains water supply during drought..

3) Cultivation of commercial or cash crops such as sugarcane, cotton etc.

4) Additional revenue to the nation in the form of water tax and bumper crops.

5) Living standards of people is improved with increase in land value and crop yield.
6) Generation of hydro-electric power and industrialization.

7) Improvement in ground water storage.

8) Helps in arboriculture.

9) India being an agricultural country, irrigation will definitely help in the overal
development of our country, citizen and improve the civilization.



1.a) ii)

t
1.3.10 Environméntal Engineering

? AAAD AN
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(Enwronmental Engineering is a multi-disciplinary science involving the application of

engineering principles, the protection and enhancement of the quality of environment and to the
enhancement and protection of public health and welfar.

6)
7)

8)

9
10)
1)
12)
13)
14)

15)

The scope of the environmental education is to enlighten the public about :
1) The importance of protection and conservation of our environment.

2) The need to restrain human activities, which lead to indiscriminate release of
pollutants into the environment.

3) The provision of safe, palatable and ample public water supply with water treatment
facility.

4) Solution of problems of environmental sanitation with waste water treatment.

5) The proper disposal of or recycle of waste water and solid wastes.
Adequate drainage of urban, rural and recreational areas.

Control of water, soil and atmospheric pollution, and the social and environmental
impact of these solutions.

Engineering problems in field of public health, such as control of water borne
diseases.

Elimination of industrial health hazards.

The study of environmental impact assessment and mitigation. measures.
Control of noise pollution.

Control of air-pollution.

Hazardous waste management and risk management with the mitigation measures.

To study environmental chemistry and biology, environmental hydrology &
hydraulics, environmental quality modelling.

Recognize an ecosystem (inter-reaction between the living and non-living things in
nature) and make scientific study of the interaction between the living and non-
living components. '



1.b)

1.4 Role of Civil Engineer in the Infrastructural Development

—— A Civil Engineer has to play a very important role by looking into the public needs
through shelter, water supply for drinking and irrigation of crops, sewerage, transportation,
energy and disaster protection, which forms the basic infrastructural demands of the society but
keeping our social and cultural heritage.

The various jobs to be performed by a Civil Engineer are :
i) He takes up. the construction sector job.

ii) He should be competent in the various fields of surveying, planning, analysing,
designing, estimating, scheduling, execution, inspection and maintenance of work,

iii) He plans the buildings, towns, cities, recreational centres.

iv) He builds the structures like building, dam, bridges, reserviors, tunnels, railways,
harbours etc.

v) He builds the water purifying units and distributes water for drinking purpose.
_vi)-He distributes the water for agricultural fields.
_V/i')/ He provides proper drainage treatments system and keep environment clean.

viii)~~He provides transport network through road, railways, harbours, port and docks,
airports, tunnels, subways, overlays etc.

ix) He improves the ground water by providing rain water harvesting and water
management techniques.



‘xi)

Xii)

xiii)

X1v)

XV)

He sets the standards, design facilities and assess their conditions
He helps in maintaining the infrastructure at least practical cost.

He can assist the policy makers to bring in society’s intcrest to the changing
technology and development.

The construction of Dams and Power Stations, that provide electricity we use
everyday requires Civil Engineers.

A Civil Engineer can work all over the world, either as consultants with their own
companies or as employees of large international companies; or as volunteers in
developing countries.

C|V|l Engineer plays vital role in the disaster management and l‘Chabllltdtlon

xw)/ Civil Engineer helps to preserve our environment by assisting in cleaning up of

Xvii)

existing pollution and planning ways to reduce future pollution of our air, land and
water as managing and mitigation measures.

He should make use of his best experience in providing the optimum benc-f't to the

i
public and government, which helps in further development of the infrastructure of
the nation.i
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mi’s Theorem

Statement : “If three coblanar forces acting simultaneously at a point be7in equilibcjum,
then each force is proportional to the Sine of the Angle between the other two forces”.
Proof : ' _

Figure (a) shows three coplanar concurrent forces P, Q, and R acting at point 0 in
equilibrium.

th . S
SteM, Sina  Sinp  Siny

Let a, 3 and y be the correspbnding opposite angle

9}

-

o) Q
B
Fig. (a) Fig. (b)
Construction : With P and Q as two forces along OA and OB, complci. tlic
parallelogram. OACB as shown in fig. (b). Then the diagonal OC represent thc resultant ot P’
and Q according to the parallelogram law of forces. But, since the system is in equilibrium the

resultant of force P and Q must be in line with OC but opposite to R.
From figure (b) in A OAC,
’ AOC =180~
ACO =BOC=180 - a
CAO =180 - ACO - AOC
=180 — (180—a)— (180 —B)
=a+pB—180
We know that o +B+y = 360°
Substracting both sides by 180°
oa +pB + 7y — 180 =360 - 180

o + B - 180= 180 — v
From (1) & (2)

"~

CAO 180 — vy

Applingainesate.” 0 .. . st EE o
OA ___AC __ oC
sinACO SinAOC SinCAO
P _ Q B R .
Sin (180-a) Sin(180-p) Sin(180 —y)
P
OR, = = Si?m =Sil:y {~+ sin(180-c ) -

Hence proof.
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Consider F.B.D of block A.

Tension “T" tends the body the move towards right

500N

= I - [ """""" >
= Motion Trend
0.2R,
FBD of block A
Resolving Forces Vertically, ¥V =0
-500+TSin30+R, =0  ............ (1)
Resolving forces Horizontally, TH = 0
TCos30-02R, =0
_ TCos30
' 02
R, =433T ... ......... 2)

Substituting (2) in (1).
—-500 + TSin30 + 433T = 0
—500 + 483T =0
T =20
483
T = 10352N

From (2) and (3)

R, = 433T
=433x10352
= 44824N

------------



Consider FBD of Block B.

Block B s in contact at top and hottom

R - 448.24N
| (000N

[Motion Trend] 0.2R,
R ho---
P B
¢mmmme s ——T > 0K,
Motion Trend A
R2
FBD of Block B
Resolving Forces Vertically, ~ LV =0
44824 - 1000 + R, =0
R, = 1448.24N wn $9)

Resolving forces Horizontally, X H =0

-P +0.2R + 0.2R2 =

-P+0.2 x 44824 +0.2 x 144824 = (
P =379.30N



