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THEORY OF STRUCTURES
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There are three sections in the paper A, B and C.
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Answer all the 10 parts of the question No. 1 in section A. Each part carries
one mark and all 10 parts have objective type questions.

drT &t % 8 wo & @ 58 6 Wi & IR AT | 9% F¥T 3 3% HT 8 0F
FTH1 5 FF/50 V=] 7 IR AT /

Answer any 6 questions out of the 8 questions in section B. Each question

carries 3 marks and to be answered within 5 lines/50 words.

7 o 3 6 wv B 8 fd 4 Fv & I Ao | Y T 8 Ik BB T
ZTFT 15 /150 F1g) § IR g /

Answer any 4 questions out of the 6 questions in section C. Each question

carries 8 marks and to be answered within 15 lines/150 words.

TE QT & T YT F FHGR 0F G ¥ FAg |

Solve all the questions of a section consecutively together.

(i) 2 yTaTaT & s g1 #1 RRf A S Srga & A E |

Only English version is valid in case of difference in both the languages.

(1 of 8) P.T.
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SECTION - A
e afoTfe ) R 2, R 3 Fdadig |
(a) =gFam gfowe famg (b) WUEF fFm
(c) ftrpem wivae farg (d) WUEHney
Eccentricity is defined as the distance from the load to the

(a) Point of minimum stress (b) Edge of section
(c) Point of maximum stress (d) Centre of the section

@m(bxd)waﬁaﬁum%mmﬂmm%mm-m
1 Aftrepan faaw B |
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The maximum dimension of a core section for a rectangular cross-section under
eccentric loading on a column (bxd) is
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(a) EI W ; =-M (b) EI P 3 =-M
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Which of the following is the correct differential equation of the deflected shaped of
beam ?

d? d
(a) EI&;%=—M (b) Elgyz-:-
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(iv) ‘L fagfa arch Fefia o % g% B @ P’ FfFa wR @R F $o, o J

(v)
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The maximum deflection, in a cantilever beam of span ‘L’ subjected to a point load
‘P’ at its free end, will be —

5PL’ PL?
@ 3saEn ® 3
pL? pL’
(c) 3EL (d) T
TG g 1 T I 2 |
(@) il a= () Fuldae
(c) fREuE (d) frufd g
Fixed beam is an example of
(a) Indeterminate beam (b) Determinate beam
(¢) Unstable beam (d) Determinate frame
(vi) 2T Rl T g o e i feregfa % wea farg W farg WR P IR F A L
TS 3 O 1 AT BT AT B
(a) 0.125PL (b) 0.25PL
(¢) 0.75PL (d) PL

The left end moment of a beam of length ‘L’ fixed at both ends and carrying a point
load ‘P’ at midspan will be :

(a) 0.125PL (b) 0.25PL
(¢) 0.75PL (d) PL
(vil) 7@ ST e 3 FReft e WA et i e T STRE Frepfar Bl 2
(a) o HETE (b) P
(c) FEmERR (d) IFAEHR

The shape of Influence line diagram for shear force for a section on a simply
supported beam :

(a) Two parabola (b) Two triangle

(¢) Circular (d) Rectangular
P.T.O.
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(viii) U YETeifera wfim o e Wi 3 shror gatfires % st WEaTR |

(ix)

(x)

(a) TEHTIH (b) TR T
() WRFHF (d) 98 TRA% ™WHE |

The maximum bending moment due to moving load on a simply supported beam,
occurs :
(a) at the mid span (b) at the supports

(¢) under the load (d) everywhere along the beam
for % few 0 219 % 3raa BD & e w7 Fifde |

2m C

3m 50 kN

(a) 50kN (b) 25kN
(¢) 100 kN d T
Find the force in member BD of truss given in figure.

2m B 2m ¢

3m 50 kKN

(a) S50kN (b) 25kN

(c) 100kN (d) Zero

afe et 22 & et e w2t T UH G B GBI T firerd & o e W
YR T & &, @ 3 3T sraaa o @ B

(a) I3 (b) @G §H

(c) udted s (d) e o

If two members are meeting at right angle at a joint and there is no force acting at
the joint, in a frame, then the forces in the members will be :

(a) Zero (b) Tension force

(¢) Compression force (d) Shear force (1x10)
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SECTION - B
2. fon une wE wfia e F H fam o wrma @ s e Hif |

Differentiate between King post and Queen post truss with the help of sketch. 3)

3. Tam g gfe & faveyw &t ‘S faf’ =1 @i # wwemu |
Explain ‘Method of Joints’ for analysis of pin jointed trusses in brief. A3

4. Tg-vmmem faft = R v sow fvm wom 3w fsr s 2 7
What is double integration method and how is it used for ? 3)

5. GTfRd U i g1 § 3TEg 9 % @9 9 gi4al g9 |

Explain the advantages and disadvantages of fixed beam in comparision to simply
supported beam. 3)

6. weg gy Fremwng 7
What is the middle third rule ? 3

7. U 2.5 M o SR g i g o W 3 kN/m %1 gufiafa oo g # |
v | Jrfeream @ vd fag &1 o sra AR | EI @ A ok R |

A cantilever beam is 2.5 m long and is acted upon by a UDL of 3 kN/m on its whole
length. Find out the maximum slope and deflection in the beam. Take EI as constant. (3)

8. STE {WT TG TH THA T G H =R T HIT |

Differentiate between Influence line diagram and bending moment diagram. 3)

9. fom-18¢ 8 smag g % <1 Rl W, Bt amept &1 7 framn & 2

What will be the value of fixed end moments, at the both ends of the given fixed beam
in Figure-1 ?

A B

= il
o A

L
f=-1/ Figure-1 3)

P.T.O.
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SECTION-C
10. TH 120 mm 12 T 100 mm HIE Tw FI q1eTE i TuiFueH & aret 378 W20 mm i
Iehgal W 1000 kN &1 SR YR & @1 2 IW%WWW@W
wfoaa Fma Hif |

A column of 120 mm wide and 100 mm thick carries a vertical load of 1000 kN at an
eccentricity of 20 mm on the axis bisecting the thickness. Find the maximum and
minimum stress at the base of the column. (8)

1. fa-aumem fafy gro fm-2 3 € mé v & foe ot wd fada 3 afiemon samd qen o= &
Fftrehaw g1t 9 & & A 71 ST | EI %1 9F 7= i |
By using double Integration method, prepare equations of slope and deflection and find

out the value of the maximum slope and deflection for the given beam in Figure-2.
Take EI as constant.

3 kN/m
< 10 m -
fe=-2 / Figure-2 (8)

12. fam-3 4 fomrd wft sneg u@ & fow 9o angef s w@ wda 7@ @, v g
farfey gro s=m |

Draw the bending moment diagram and shear force diagram using first principle
method, for the fixed beam shown in Figure-3.

10 kKN/m
A B

ey o

Sm )‘

f&3-3 / Figure-3 ®)
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13. fem-4 1 fewmu gi= & wft sresi o s 71a Hifd |

Find the forces in all the members of the given pin jointed frame in Figure-4.
20 kN 10 kN

ke 3m e 3m
fe=-4 / Figure-4 (8)

14. ‘L fowgfa & yeefm g w w fomg a8 wrnfa & 2 | 9@ & fog st da
T TG T HfUehaq e AT ITRG 1T |

A rolling point load ‘W’ moves over a simply supported beam of span ‘L’. Draw
maximum shear force diagram and maximum bending moment diagram for the beam. (8)

15. U Y@ eeaa g AB # fasgfa 40 frex 2 1 395 A e @ 2 fiw i g F IR =
W o1 F Foh TV o foTe TuTe T @ T8 | :

A simply supported beam AB has a span of 40 m. Draw influence line diagram for
shear force and bending moment at a section 12 m from ‘A’. (8)
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