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C.S.E. (MAIN)

CIVIL ENGINEERING

PAPER - | - 2004
Time Allowed : Three Hours  Maximum Marks : 300
Candidates should attempt Questions 1 and 5 which are
compulsory and any three of the remaining questions
selecting at least one question from each Section.
If any data is considered insufficient, assume suitable
value and indicate the same clearly. Newton may be
converted to kg using the equality 1 kilonewton (1 kN)
= 100 kg, if found necessary.

SECTION A :

1. Attempt any five parts of the following :

(a) Three 5 kg masses attached to a light rod ABCD
are spun on a frictionless horizontal plane at 600 rpm
(10 Hz) about a pinion. What is the maximum force
induced in the rod due to spinning ? 12

Pinion ™S
K 0.5m *D.am *[}.5 m 5
i & S -

. C B A

(b) Find forces in all members of the truss shown, due
to a concentrated load 100 kN at C. 12
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OA = 0B =0C = 0D = OE = a
AB = BC = CD = DE 12
(c¢) What are the strength theories for yielding and
fracture of materials ? State the theory more suited for
(i) mild steel, (ii) concrete. 12
(d) Find the discharge of water through a horizontal
venturimeter having 400 mm diameter at the inlet main
and 150 mm diameter at the throat, if the differential
gauge between the inlet and its throat shows a pressure
head of 25 cm of mercury. Assume coefficient of dis-
charge for the meter as 0.98 and the specific gravity of
mercury as 13.6 12
(e) The water is flowing with a velocity of 1.5 m/s in
a pipe of length 2500 m and diameter 500 mm. At the
end of the pipe a valve is provided. Find the rise in

pressure
(i) if the valve is closed in 5 seconds.
(ii) if the valve is closed instantaneously. 12

Take value of C = 1460 m/s, pipe to be rigid and bulk
modulus of water = 19.62 x 10* N/cm?
(f) Explain (i) Boundary layer thickness, and
(ii) Displacement thickness.
The velocity distribution in a laminar boundary layer is

given by % (y v\
. i 3 —_— 2 e
U o S

where u is the velocity at a distance y from the plate,
o is the boundary layer thickness and U is the free stream

velocity.
Find the ratio of displacement thickness to boundary
layer thickness. 12

2. (a) A solid steel rod of length 2 m diameter
20 mm vertically hangs from the ceiling and has a collar
firmly attached to it. Above the collar an annular rubber
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washer of 40 mm thickness having a stiffness k =
5 N/mm is placed. Determine maximum stress in the rod
caused by a mass of 5 kg falling through a height of
1.2 m. 20

(b) A beam of uniform cross-section resting on two
supports ‘b’ m apart has an equal overhang of ‘a’ m on
either end. Determine the ratio of b/a when the magni-
tude of mid span bending moment is equal to the mag-
nitude of support bending moment due to its own weight.
For this condition, draw the bending moment diagram,
locate contraflexure points. 20

(c) A Pelton wheel has a mean bucket diameter of Im
and is running at 1000 rpm. The net head on the Pelton
wheel is 700 m. If the side clearance angle is 15° and
discharge through the nozzle is 0.1 m?¥s, find (i) power
available at the nozzle, and (ii) hydraulic efficiency of
the turbine. Take C, = 1. 20

3. (a) A three hinged parabolic arch of span 60 m
and rise 15 m has been loaded by a uniformly distributed
load of 30 kN/m over the left half of the span. Calculate
moment, shear force and axial thrust on a point situated
at a section 15 m from the left support. 20

(b) Ariver stretch 10 km long and 920 m wide is to be
modelled for flood studies in a hydraulic laboratory where
the available flume size is 2 m width, 20 m length and 70
cm height. It is decided to use a depth scale of 10. If the
peak flood in the river is 3000 cumec at a depth of 6 m,
find the suitable horizontal scale to be adopted for con-
struction of the model. Maximum available flow is 150
litres/s in the laboratory. The horizontal scale should be
a multiple of 10 and such that the model is as big as
possible. Determine the model dimensions, depth and
discharge. Assume the hydraulic depth is same as the
depth of flow in both the model and the prototvpe. 2()
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