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C. S. (MAIN) EXAM, 2009

sl.No. 00 C-DTN-J-DFA
CIVIL ENGINEERING

Paper—I

Time Allowed : Three Hours Maximum Marks : 300

INSTRUCTIONS

Each question is printed both in Hindi and
in English.

Answers must be written in the medium
specified in the Admission Certificate issued to
you, which must be stated clearly on the cover
of the answer-book in the space provided for
the purpose. No marks will be given for the
answers written in a medium other than that
specified in the Admission Certificate.
Candidates should attempt Question Nos. 1
and § which are compulsory, and any three
of the remaining questions selecting at least
one guestion from each Section.

The number of marks carried by each question
is indicated at the end of the question.
Notations/terms used have their usual
meanings, unless otherwise indicated.

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.
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Section—A

1. Attempt any five of the following :

fa) A smooth right circular cylinder of
radius 0-5 m rests on a horizontal plane
and is kept from rolling by an inclined
string AC of length 1:0 m. A prismatic
bar of length 1-:5 m and weight 125 N is
hinged at point A and leans against the
cylinder as shown in the figure below.
Find the tension S that will be induced
in the string AC. 12

A
A
(b) A composite beam of cross-sectional
dimensions is shown in the figure
below. The upper 150 mm x 250 mm
part is concrete, E_. =20 kN/mm? and
the lower 150 mm x 10 mm part is strap
steel, E. =200 kN/mm?. Locate the
centroid and calculate the second
moment of area about the horizontal

centroidal axis of the composite section. 12
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(c) For the beam shown in the figure below,
find the fixed moment at ends A and B,
using conjugate beam method. EI is
constant. 12

50 kN 75 kN
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(d) A gate of size 2mx1m can slide
without friction. It is held in place by a
thin cable which pulls it to the left due
to buoyancy on a balloon of diameter ‘
D and of negligible weight. The gate just
opens when the level of water is as
shown in the figure below. Obtain D.
Where should the cable be attached so
that the gate slides smoothly (i.e.,

without rotation) inside the channel? 12
- (.
K—D— ‘
3m
Balloon |
Cable J
— Gate 2 m x 1
Pulley H 2 m m
ﬁ?nnn*ﬂl’ﬂ\'mmﬂlﬂ\ s
Water
Channel
AT

(e} An open circular cylindrical vessel
of 20 cm diameter and 80 cm height
contains water up to a height of 60 cm.
Find the maximum rotational speed of
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